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«ilita::yc.ur#^ula f or"?ocatioaai S*Technica; r 
Education, tmht Frarfe Constractioa II. « 
sa?al construction .Training Center, Port Haeineie, * 
Calif,.; Ohio state On iv./ Columbus. National Center. • 
for Research in Vocational Eduoation. 
Bureau of Occupational and'adult Education' {DfiEH/OEj , 
Washington, D.c. 

Jaa 76 . . 
289p.; riot available in •o^per dopy due to light an3 
broken type, for a related ^ocusaent see CE Q2U 
380. - ^ ' 

SF01 Plus, Postage. PC Not ^Available from EDRS. 
Beharioral Objectives: *Buil3iag Trades; 
♦ Construction (Process^ : Course Descripti^ons; 
Criterion Feferenced Tfests? Curriculua Guides; 
lEjaipaent Haintenance: *Equipaient' Otilization;' sigti 
Schools; Learning Activities.: Lesson Plans; Machine 
EefcTairers: Postsecondary Education: Repair; Secondary 
Education: Teachina 3 aides: *Trade and Industrial 
Education: *Woodworking 
Miiitarf curriulu® Project. 



ABSTHACr 
level course 



This training manual for a secondary- postsecondary 
in light frase constriKition II is one o^ a nuober of 
fiilltary-developed carriculaa packages selected for adaptation to 
vocational 'instructi^on and curriculua aevelopoent in a civilian 
•setting. Purpose stated for the fifty -five hour course is for 
students to interpret construction drawings for the layout of nood 
fraae laembers .for service-type stain's and" all types of rafters and 
set up, operate, and perfors o|» ra tor •s .sain tenaace on 
trailec-sottQted saws. Course prerequisites are applied Builder 
Satheaatics and Light Praise cf nstructibn, I fsee Note) . The outllae 



to 



of 



instruztioc, iihi::h suggests number of hmjrs of classrooB instruction 
and shop devotedfo^each -course objective, is based on the folloning 
outline: trailer sonnted sa«s, roof framing plan, cossoa rafters, hip 
and valley rafters, hip and valley. jacks, roof truss construction, 
stair construction, and cotarse sutfiaarization. The instructor guide 
lists objectives, texts, references, tools, equfpaent, ^materials, 
training aids, and training aid equipssnt, Lssson plans for each 
section contain Instructional materials, objectives, criterion tssts, 
hosework, and instructor and student activities. Job sheets for ase 
as stuieatthandouts include reference s, tools and equipment, and 
proceduras for performing tKe tasks. Bequired chapters from a 
recOB sen ded text are 'provided . A secp^n^ text, comsercial refereaces, 
filas, ani transparencies %te suaaefted'. ntB\ 



* a^productions supplied by^ BD?s are th^ best; that can be aais * 

* y ' froB the original docuaent. * 
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This military technical training course 4as been- selected and adapted^by 
The Center for Vocational Education for "Trial Implemenir'ation of a Jfodel System 
to Provide miitary Curriculum Materials for Use in Vocational and Technical 
Education." a project sponsored by the Bureau of Occupational and Adu^lt Education 
U.S. Department of Ilealth, Educatibn. and Welfare. \ * • . * 
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t^asfircK^ ' Course 



BUILDERS SCHOOL, LiGHt FRAME CONSTRUCTTON tl 
table o*f Contents . 

Course. Description . • . ' p^g^ j 

Light Frame Construction IT - Instructor Gui.des Page 3. 

Builder 3 & 2 . , 

Chapter, 11 - Roof Framing Page ?47 

Chapter 13 - Interior Finish • p^ge us 
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The National Center 
Mission Slateniei\t 

:^ \ <• • ' • 

The Nationaf Cente? tor Research in 
Vcfcational Education's mission is to incr^lse 
th^ ability of diverse agencies, institutions, 
and orgamzatipns tO KJIve educational •prob- 
lems relating to individual career planninpj, ^ 
preparation, and prpgression. The National 
Center fulfills its mission by: 

♦ 

• Generating knowledge through research 

• Developing educational programs and 
prcxJucts . 

^« Evaluating ifxJtvidual program- needs 
and oiitcomes ^ 

• frrstalling educational programs and 
products 

. ■ -1 

• Operating information systems and 
services 

• Conducting leadership development and 
training programs • • 

^ '• t 

FOR FURTHER I R| FOR MAT ION ABOUT 
Mffftarv^Curricuium Matertafs ~^ 

JWRITEORCAU > 

Program Information Office 
The-Natsonaf Center for Research in Vocational 

Education 
The Ohio State University 
1960 Kenny. Road, Columbus, Ohio 43210 
Telephone: 614/486-3655 or Toll Free 800/ 

848-4815 within the continental 'U^. 

(except Ohio) • 
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Military Curriculum 
Materials iof' 
Vocational andf 
Technical Educaflbn 



Infcrmliofi arid Field 
Services Divisron 



ThoV!?*i:Mi"'! C^r-^nr for PrsbarcH , 
in Vcc"tionr»l E(!»jr:atjon ' 




Military. 

Curriculum M^teri^is' 
Pisseniinatlohr Is . . . 



4^Wi'ri,t-»r 



an activity to increase the accessibility of 
J (Ttilitary'^eveloped curriculum, materials to 
voeafional and4echnical educators^ * ' ^• 

* Thisjjrdiect, funded by the U.sToffice of \ 
EducatiQl^, includes the ide'ntitication and 
acquisition of'curricuten) materials in print 
, form from the Coast Guard, Air Force, ■ • 
Army, Marine. Corps and Navy. 

• Access tQ military CMrriculum c^materlals is 
provided thjbugh a "Joint MeirioraRdtim oi ' ' 
Understanding" betwel'n the U.^. Otfice of* 
Education a(sti the Department of Defense. ^ ' 

The acquired materials are /reviewe^d by staff 
. .and subject matter specialists, and courses 
deemed applicable to, vocational and iech-^ 
nical education are selected for dissemination. . 

"The National Centep for Research In 
Vocational Educ^t^on is the U.S. Office of 
Education's designated r^resentative to 

^acquire the mate'riaJs and conduct the project 
activities. s 

Pi^ject Staff : • / 

• Wesley E^Budke, Ph.D^, Director 
National Center Clearinghduse 

, Shirley A. Chase. Ph'.b*. 
Project Director 
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What Materials 
Are Availa^lp? 



One hundred twefity courses on microfiche 
(thirteen in paper form) and ctescripl^dns of 
each have {^n provided to the vocational 
Curricirfum Coordination Centers and other 
ia^ructional materials agendas for^djssemi- 
nation. / * 

./ 

Course . materials include programmed 
instruction, cUrnculurrt outlines, instructor 
guides, student workbooks and techojcal 
ma»cials. . * - 



The 120 courses fppresent the following 
sixteen vocational subject areas:* i 
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Agriculture 
Aviation 
Building $e 

Construction, 

Tr^iis^ 
Clerical . \ 

Occupations^ 
Communications 
Drafting \^ 
Electronics 
Engine Mechanics 



Food Service 
Health 

Heating 8e Air / 
Conditioning 
;^^Sachine Shop 
Mana^ment & 
Supervisidp 
^Meteof^ogy & 
Navigation ' 
' Photography 
PtiJ^lic Service 



V 



The number df counses and the subject areas 
represented williexp^d as additional mate-, 
rials with applicatiop to vocationafl^d * 
technicaf education are identified and^^lect^ 
for dissemination. ... ' ' ^ * 



|4ov«fC£ln These 
Materials Be Obtained? 

IS. * ' L . ' ; ^: ■ — - ■ ■ ■ f-~ r n ■ ■_ » , . * i 



r 

Contact tf|B Ciirriculum Coordination Center 
iri vour re^OM for information on obtaining 
materials (e.g., availability and cost). They 
wili nespondto your req^t directly or refer 
you t6 ari instructional nnaterials agency 
ploser to you. 



"CURRiCULUlVI COORDlWAlfON C^iJ l ERS 



^RK>RTHWEST 

W^nism Daniels 
Director 
BuildifTS 17 
Alrdustrtaf Park 
dympia.WA 98504 
206/753-0879 



EAST OEfSTTRA^ 
Rebecca S. Ooug^ss 
Director 
• 100 North fSiritStfeet 
SpringfteW, IL 62777 
217/782-0759 

■ >/'. 

./ 

MIDWEST 

Robert Pattern . 
■ Director 
1 515 West Sixth .A\t.. 
St^iw^ter, OK 74704 
^ 405/377 200^5 

MORTHEAST 

- .kj'sephrF."ij:elly/Rr.D. 
Director * , 
22S West'State Street 
TrefitOfi. KlJ 00625 • 
60SI/292-6562. 



SOUTHEAST 

< James F. Shili,J»h.p. 
.Director 

" Mississippi State University 
drawer 

Mississippi State, MS 39762 
601/325-2510- " 
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WESTERN 
Lawren(» F. H, Zane, Ph.D. 
Dfrectoi\ ' ^ 
f 776 Univereity Ave> * 
Honolufu. Ht* 96822 
S08/948-7834 
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MIUTARSf aJRRICUUJM MM^RIALS • ' 

Ttve military-dBvelc^)ed curriculum nvaterials in this course 
fSackage were selected by the- Nati<mal C3enter for Research in 
Vocaticxial Educatic»i ?!ilitary Curriculisn Project for dissan- 
ination to the six regiratal Curriculum Qx>rdwiatic»i Centers and 
other instruct4.bnal niaterials .agencies. Ilie jxirpo^ of 
disseminating ti^se axirses was to make curriculian materials 
develcped hy. the military nore accessible to Sfocatieaial 
«3ucators in th^ civilian setting ^ " ■ . ' 

The course materials wera aojuiri^, evaluated by project 
staff and practitioners in -the field, and prepared for 
dissonihat^cBi'. Materials which v^re specific to the nilitary 
were deleted, copyrighted materials were either- emitted or ^ro- 
val for their us^ was obtained. Th^e course packages ocsitain • 
-curriculum resource materials which can be adapted to sv^^rt 
vocational instruction and cairricuium developjient. % 
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_ Ai$wi«t*glif fwntSfrtt«fvr«conT^^^^ ^^cf^bni cDverm^ fifteen hour, of cf^nroom .n.tructior. 3nd forty-two ^ou 



1 2.!. 

*2,§ 
1.2.6 

1,2.B 



Roof Primtn^-^aR 1 1 fiQwr daptroom, 3 hours ^hopj 
Common 9«fttff t2 *^Ouri danroom. 2 f.o«j?'« ihopi 

snc^ Valley afters 12 (jduri ct3$ST0;>?n. S noyrs thop^ 
H.p and V^^ay j^ki \ 2 ^ouf« clanroom, 8 Hours snop) 
^oof Trufs Conitruct on (2 ^Ouri c^assfoom. 11 hour« ^hop) 
Ststr Construction 12 nown ciswrtnm, 4 Hours inop^ 
Course SSimmar iijt^on ( % ^our c'^^^sroom. 4 hours snop> 



t 1 T.. of ..struct. a. «.ta.n,^.a p,^, .or .ac. «Ct,on an o-,.,nt of «t J.«.for ,.e .nu^.a! • 

, «.d<.m,. Job .h«.fs are cro«.d«d ai styoem ^ar^douij and ."c-yde-referancei. tools #nd eqy,pme«t. ard ^rccedur^ for p^form.-ng ,he ,as>5 ' . 

J«*I!"V!r"?"'''' ' "''^ 'T'"^ ^ /V^ W^f fJS l(m48-r The .eqj.red c^aoer, are prov.'ded A secd^a '/-r produced ' 

, cor^^erca^v. ..cv.i.d. T^o co,.^..c,a. ^ejer.nce* ar, ai,0 T^. ♦oHo^.n, f.r., are su9a«ted ro- use t>wr no, ..ov.a.« 



MfV 671CX: 
MN 67190 



B%(ftc$ir4 TecHntQut-Framtr^. Rafter Prm6pte$ 3r^d Common Rafters 
BaHait^g Tecnnique-I^f.^min5^ H,p anil Vitiay Racers 
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^ TITLE PACE 

TITLE: . SPECIAL COSSTRUCTIC^i BATTALKai TBAXKBK; OJOSSE ISO 2 
LIGHT FRA^fE CmSTWCnm II . 

COURSE NUMBER: SCBT 150.2 ' 
COURSE LENGTH:' 55 itoura 

TAICHT AT: Naval Conscructton Training Center. P^rt Hu6n«iM. 
California 93043 J 

Naval Construction Training Cantar, Cuifport. 
Mississippi 39502 

CLASS CAPACITY:^ Maximua - 16 § 

Minimum - 8 

INSTRUCTOR REQUIREMENTS PER CIASSj Class; 16/1 

PractJ 8/1 

COURSE CURRICULUM ^K)DEL MANAGES: ' Naval Construction Traialag Canter 

Port HueaesBe, California 93043 

CURRICULUM CONTROL: Chief of Naval Technical Training 
QUOTA MANAGEMENT AUTHORITY: School at kic)» t«tsght 

APP^VAL/IMPLSffiNTATION'oATS: Chief of TacJmical Training l.tt. r 

^ dated 21 Jamttry 1976 
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three colu^s, tne .olu^ tTl^TeT. Tjili.XlZlxZ T'" 
portion- of thl U^a;.^^«„d the K """P^xls " tl» particular 
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HOW TO USE mt INSTRUCTOR GUIDE 

^ ^««^»^c^Pr guides <UG>8) «re pj;ovidiHi for each topic. Thev 

include supporting instructional aatirUl and aidTlrfJ^ff fl* k L 
t«»pf' number and/a letter-cod« , «entlfleiJ by the 

• • - S^T^ Sheet ^ . ?S - Prc*l«a Sheet 

r ^ ^^^^ Evaluation Guide FT - Pretaat 

' ' " f Sheet > TR - Transparency 

• . ^-' u' it 'd'^^^^''' ^ : WS- Work Sheet 
. . ^ . 'OS -^Operafton Sheet' » 

Plan/^hu^''!^^"f are -.intended- td fee us^ niaater lessott 
mscr^cor. instructor sho,ur^ study and refer m i-Ko t<=I^ • r 

rerer.n«s. Materials arid aid, given ^:^he app opM:t^:nLo^"d^ 
inn« when annotating Che Instructor guides., - enclosed 

■ •oLrLlo^fu^l'^^" instructor guide contains the following 

1. Topic of lesson-. ' • ^ 

2 . Average time in periods (class and practical) . 

3. Instructional materials such as texts, references. 
^ equipment, tools, training aids, etc. 

4. Instructional aids such as job sheets, li«uiou£s. etc. 

6. Criterion Test. 

7. Hosaework asslgnaent. 
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QUTLINg OF INSTRUCTION 



TOPIC Unit la 

IttCoductioti 

1.1. 1 Orientation 

1.1.2 Safety 



4? 





CLASS 


PRACT 


TOTAL 




1.5 


0 


1.5 




0.5 


0 


d.5 




' . 2 ' 


" 0 - 


2 



.PACE 



Unit 1.2 

Advance Light Frame Structures 

1.2.1 Trailer Mounted Saws 

1.2.2 Roof Framing- ?ian 
.1.2.3 Comam Rafters 

l.'^A Hip and. Valley Rafters 

1.2.5 Hip an^l Valley Jacks 

,1,2.6^ Roof Truss Construction 

1.2.7 Stair Construction 

1.2.8 * Course SuOTsarizatlon 



1 


2 


3 




3 


.'■4 


i... 


2 - 


4 




8 


10 


2 


8 


10 


2 


U H 


13 


2 


4 ^ 


"$ 


1%' 


. 4 , 


5 


13 


42 * 


55 



♦ Total 

* Total 
Total 
Total 



periods classroom: 15 

periods practical: 42 

hours for course: 57 

Week.3 for course: 1^9 weeks 



* All periods represent 6p-jainu'tea of acttxai inst.ruction. 
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COURSE ^ATA lucy 



o * 

P?RSON«EL AND RATING EUGIBL2: E4 thru E7. " 
OBLIGATED SEKVICE; None 
SEC EARNED: ."<oae 
PHYSrc^^ REQUIREMENTS: None 
"SECl-RIl^Y CLEARANCE REQUIRED: None - ' 

Sfed2fi;T ""f^" '^'^ BATlfER; SCORE RSQ5I2ED: X00.2 
applied 3uilde\?^ Mathematics and iSa.l Light Fraine, Consfiruction. I.- 

■E'LATEa TRAINING: N^ne ^ ' ' 
^OLBOW-Ll' tR-\ININC: None 
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ROOF FRAMING PLAN . . eotttact &mr»s 4^ 

Enabling Objectives: Upon co|a|>ietlon ^of tMi toptc che student will be able 
CO interpret construction drs^gs such as floor pl«rs, eleiN|tM 'dra«flagV ' 
and sectional dravlag • 1^. 'weeping a roof frarmiaa plan ^eJ^S^intexjsecttng 
roof by foUowiag the procedure«>out lined. in Job STi^t 'SC3T 150.2 BU JS 1.2. 
2.1, "Roof Framing Plan". The roof fraaing pla^ wiU ' ^ drawn to scale 
ind will show the types and <juarsiicy of roof framing infers needed for the. 
coapletion of the roof. f tawing project. The outline of 'the building will . 
be. drawn CO within, :f i/l'? '-! -all rafters and'.rtdge O-ines wUl' bcf d^kened , 
and all Vomers of the butting will be*al?habetically Hes^na^d. 

Topic 1., 2. 3 C0M^K3r . ^ ^, C^, . coWt Hourst A ' 

^ . • \ ' c> ■ , ^ ^ * 

Enabling Objectives.: Uoen coo^lltion of this^topic the student Kill be able, 
to interpret the root ffraoinf, plan and construction drawing- for laying out, 
preparing and erecting cossoop rafteri by following procedures as outlined ^ 
In Job Sheet SC3?r 150.2 BU JS 0^2.3.1. "Lay in^i Out Cofflaon Rafters", fhe ' 
prepired rafters Xll be withl'^ t 1/8" of Che specified length, the luaber 
left above the bird's aoutt^win be within 2 7/16" to 2 9/16", and the 
^rafter will be set with the cro«^ up, A job sheet will' be provided to the 
I'^dent. , • . , 
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Topi- \.l.k\ kXP SiX^ V.ULSY XArTEHS ' ^ Contact Hours: IP " 

> ' -. ' 

Enabling Ob:Jeccl-/es: Upon coopletioa of this topic Che s'tudent will be able 
to int€rprec the rsof framing plan and construction drawings for laying out, 
preparing an-? e:2 = ting hip ancf valley rafters by following procedures as ouu- % 
lined in Job 5heet SCBT 150.2 BU JS 1.2.4.1, "Lay^ng Out iiip N^nd Valley 
Rafters". The prepared rafters will be withift t of 'the Jjiecified length, 
the ?ide cut wxll^be wlc.Hin + i/l^'4of the specified angle, the lua^r lef . - 
above «^ bird's mouth will be wltliin 2 7/16" to 2 9/16" at the coxnes oi 
the building, and the rafters will ^ laid with the crown up. A job sheew 
will be provided to tHe student. a 

■ ' ^ 

"Topic X.2.5 HIP, VALLZY AND CRIPPLE JACKS ■ ^ Contact HoursTia 

. ■ ■ / r 7 . 

Enabling Obj-^cciveaf Upon ctJiapletion of tjhis t^oic the student will be able 
tp Interpret the roof framing plan "Ind construction drawings for laying out, 
'r«p?rlng i »r«::ting hip •••^llav and cr^lppts »"a by following procedures, 
as outlined in Job Sheet SCBT 150^% JS 1.2.5.1. "Uyiag Out Hip, ?«liey 
and Cripple Jacks". A Job sheet will furnished to eadS student. "Tbe 
hip, valley and cripple jacks will be fflthiiv +1^8" of specified length, 
the side cutCs) will be within 1/16" cf the itpec-'/igi angle cut, the Itnaler 
left dbcve tne bird's s^uth will be wiWn 2 7/16" tc 2 9/1^!% and the rafters 
will be laid with the crown up, . * 
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O UTLINE' OF TRAIKIKG Qf TgCTIveg 



Unit 1. 1 JN'^RODUCTION v • ^ 

V Contact Botxtct 

i i^'^^ r.e.l».d tl>«-.ehool otlrticrton ««1 

/•Topic 1.1.1 .'CRIENTATIOn'. ' r«.i.- . „ 

- .1 CQotact Hours: 

report"! foi^^H^^r f thla topU the studeat will hsva 

reported for c.ie course, and answered .questions pertaining to kep points 
on the organisation, mission and regulations. of KAVCC»ISmcS. ^ ^ 

Topic 1.1.2 SAFETY ^ \ . ' n ^ „ 

■ Contact Houcs: 

5u'J^*r««r"»r?H «>1« ^-Plc the studeni wui be 

■Unit 1^.2 AflVAilCE LIGHT FRAME STXUCTURSS ' , Contact Hours ! 

^!rlM^S"'''""T"^ '=°»I'i«"°'' of thl. unit the stiUent wlU have 

nil iw ' Personnel He«H«..s CpabUitT^^og™. SSSl • 

level 150 2, J.lght Frmne.Constructlon ri". Invoivlag! laterjiretlni 

stiirs, and a^l types of taftersi and setting up, oaeratlaa and Mrtt^t^llT 

tures to be erected «.d the tasks Involved with tb. trailer aoun^sIwT 

Topic 1.2.1 .TRAILER BUNTED SAW Contact Honrs i 

^aabllng Objectives- Upon completion of ;this topic the student wiU be 
able to set up, operate and perform operator's «atntenance orthrtraUer 

iin'hV^^L^'^i ^"•^^ etc., wilHe conducted? SSTtSe gSj^ior 

a^ounS '^^^ position, the aschine and work arw 

around the machine- will be mm^ cla'an. ail deer panels will be ciosli w 
if saw covering is available, the sa» UlX be cowS 
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I. Builder 3 & 2, NAV^ERS '0648 -P. 

\- • 

2« Framing. Sheathing and Insulation 
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Tone i. 2. 6 ROOF TRUSS COHSIRUCTZaN 

for roof tr^.sei ar^JJ^S^S^s'lLiJ^ f^,*^ f"^ » '"P"" 
Construction". A Job sh^fwSl^ ^J.ifJ-J ^J^- H'^-i^. "Hoof ftu.. 
pleted ta»plate and -Mnu^c^ T^^^^J? •tuiteat. The eon- 
to -Ithla £ UV of ^ !!f.'r"L'^t'"" ^"^^ "PP*' 'torts 

1/16" of the »pi.clfle?aS<- ^ .J^"^""^ "S^" "ia»ln 

and the angle^t to wtSS l/^^of^ chord to vlthia + 1/8" of thi ,ttan 
vlthln 1/16" of a snnrfit tke J^" "Sl". the king post te 

topic X.2.7. STAIR C^rariuCT^ON . . - 1 / ' 

^ » ' ^t'Oatact Hour.-; 

-th- h*lght Of the ria« be Wth£ l^^fS"/ '^«-«l'»l«tlon.for 

marked off on Che atory ^l" m^^bl^ir^^f, ?! " ^ height 

height, the layout work aT r>,rf;.: ^ --^^^ «» i™*' to the deiiJej 

the crown up. atrlagers auet be leld irtth 

Topis 1.2.8 ^OUSSE •StMMAMZAIION 



Cant^ct Hours; 



"inio^Ld'^^riri^it/n-^^^^^^ t^^'^ r 

accordance with the text« a. the L«LT^* th* f r«lag waAtrt in 

student will elai u"e"eV?e«rt^!!^?J°*"'!5 ^ i"ttuctor. 
Ug'.t fra« Structores Velcra^t^JfJ.^" "i** .rectlon of the 

framing »e«ber. wUl be il"r of Mnf^.*?"?-**"- <Jl»»»«tled 
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TOOLSj, 










FSN ^f?C HO, 


r iEM ' ' c ' 




cost 


POST 


9QG 5120-00-892-5485 

f 


Hanasr. Haad Carp 16 oi. 
Claw Fbr. Gls. 


16 ea 


3. 71 


59. 3« 


70i 5210-00-545-56X5 


t^pa^^asure -Plftsible 3^ >fetric 16 ea 
,10 ftl English 


2.37 


37.92 


9QC 5210-00-241-359*' 
9QC 5210-00-246-2576 


Square Corsb Mach 12 ^ 


16 ea , 


3.45 


'55.20 


situate Carp 16 x 24 Sea SU 


16 ea 


6.49 


103.84 


9QC 5110-00-827-2079 


Saw Crosscuc 8 Pe 26 Ig Sta Stl 

* k 


8 ea 


10.22 


81.76 


^ 5210-00-244-7561 


Beval Sliding T 10 


8 ea 


1.49 


11.92 


9QG 5210-00-273-9793 


Chalk l.ine-Reel 


4 ea 


.84 


3.36 


9QU 7510-00-283-0619 


Oyak tim Harkiag ?ov«Jar White 12 oa: 


.08 


.96 


90L 8415-00-178-7527 


Apron Nail 2-pocket leather 
w/ Web Belt ' - 


16 ea 


11.00 


176.00 


9QG 5210-00-926-5430 


Level 2-Pluffl 28V Alua 
Triangle" 45 D 12 


4 ea 


4.00 


16. OQ 


9QL '6675-00-190-5864 


16 ea 


.69 


11.04 


9QG 75X0-€K)-i6l-«675 


Cra^OQ Lumber Blue' ' 


I doz. 


.67 


.67 


82016 


Saw Circ Port Elec if in. " 


2 ea 


113.60 


227.20 



EQUIPMENT ; 

1* Sati^.Qrsfts ... 

2, trailer oouaced Bsa including prime mover. 
HATERIALS : , 
1. 18'* X 24" paper. 



A-^III-1. 



'■A . I 



AWtBX II 



1. Ftmda^cais of Carp^itry, Volua* 2. W.E. D«rf«l«/E.W. Stadberg. 

2. Fr«aiag Guide and sr«ei Square. D.L. Slgaon. 
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ANNEX rV 

rH^mm Aim , 

I- GIF 001 "The 51(t of Life" (18 min \ r . ' 

1. ' UCS 10321.1011^ Fr«^ng Table". 

2. UCS 10321. lOlT-1 "Rafter ^^aa^re„«.t". , ^ 

3. UCS 10321. lOlT-2 "Rafter Cuts". ' 

UCS 7400064-1 "Co»«„ Rafter Layout". , ' '•' 

_ CHARTS ' •> 

1. TvTsicai Roof Plan. ^ 

2. Roof Trusses. ^ 
a. Klag Post. 

Pitched. 

3. ComaioQ Rafter. 

^«c£loRaX Draining of a Building. 

5. Types of SLairs. , . ^ ' ' • 

6. Stairway shoving layout tenaa. 

7. • Stairways showing tha parts of a stairway. ' ' • 
LOCALLY PREPAJIEB MATggTit c , ' 

♦ ^^^^^^ 

40B SHEETS . f 

l.SCBT 150.2 BU JS 1.2 1 } »T<^^4t « 

• ^ • ^ * ^^^^^^^ ^^^^^^ Saw With Primer Jfovar". 



ERJC . , 25 ' ' ' 



* 





2, 






3. 


2 K 4*s, 


It 




3/4 " piyvwHl, 




5. 


2 X IQ'i, 




6, 


2 X 


* 


7. 






8. 






9. . 


8 d box Qails. 
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^ AHKEX V 

t 'RAIWINC AIDS K3UIPHENT 
2, Overhead projeclor. 



JOB SHEETS (Cont'"d) 

2. SCBT 150.2 W JS l.2.2.i. "Roof Framiag 

3. SCBT 150.2 BU JS 1.2.3.1, 'W/ing Out CctB«m Rafters". 

-i. SCBT 150.2 BU J- 1.:.. "Uylng Out H^^ ami V*ii.Aey iUitera". 

5. SCBT 150.2 BU JS 1.2.5,1. "Laying Out Hip. ^aUey a«H Cripple Jacka' 

6. SC3T 150.2 3U JS 1.2.6.1, "Roof Truss Construction". 

7. SCST 150.2 Bt! is 1.^.7.1. "Uylng Out Stair Stringer". 
MODEL ^' ' 

1 . Platform Fraae Suiiding, 

_SAMPL£$ " , ' , ' 

1 . Conacon Rafter. 
2- Hip Rafter, 

3. Valley Rafter. 

4. Hip Jack. 

5. Valley Jack. 

6- Connectors • ^ . , 

a. Tooth Ring- 

b. Split Ring. * 
DRAWING 

1. Construction drawing of a 22* 0" x 24* 0" double c«r g«r«ga. 

a. Floor plan. 

b. Sectional drawings. 

c. Elevation drawings. ' 
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SECOND WEEK 

rnpic: no. ty!»k pkriod 



KIHHT DAY 
1.2.6 



SECOND DAY 



THIRD DAY 



l'.2.6 



rOURTK DAY 



I . . 7 



:.:.8 



c 
p 



p 
c 
p 



I 

2 
3 

4 
5 
6 
7 



8 
9 

10 
11 
12 
13 
14 



15 
16 
17 
18 
19 
20 
21 



22 
23 
24 
25 
26 
27 



TITtE 

Hip and Valley J«ck» 
Soof Truss Conatntctioa 



Roof Truss Construe cion 



Roof Truss Conscrucclon 



Stair Construction 



Stair Construction 
Course Suimoarization 



RATIO 

8/1 

16/1 
8/1 



8/1 



S/1 
16/1 
8/1 



8/1 
16/1 
16/1 



o 
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V 



Or 



0 



FIRST WEEK 



1.2.2 

SECOND DAY 
1.2.2 
1.2.3 ^ . 

1.2.4 
THIRD DAY 
1.2.4 



FOURTH DAY 

1.2.4 

1.2^5 



ANHEX VI 



TOPIC 


NO 


TY?E 


P^RST 


DAY 




1.1.1 




C 


1.1.2 




C 


1.2.1 




c 



FIFTH DAY 
1.2.5 



C 
P 



P 
C 
P 

c 



c 
p 



p 
c 
p 



I 

2 

2.5 

3 

4 

5, 

6 

7 



^ITLE 



Orientation 
Safatjr 

Trailer ^ounted Saw 



Roof Framing Plan 



Roof Fraiaiag Plan 
Cosmon Rafters 

Hip and Valley Raftera 

Hip and Valley Rafter t 



8 
9 
10 
11 
12f 
13 
14 



15 
16 

yi 

18 

19 
20 
21 



22 
23 
24 
25 
26 
27 
28 



29 ^ Hip and Valley Jack* 



Hip and Valley Rafters 
Hip and Valley Jacka 



RATIO 



16/1 

16/1 

16/1' 

16/1 

16/1 
8/1 



8/1 
16/1 

8/1 
16/1 



16/1 
8/1 



8/1 
16/1 
8/1 
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-MODIFICATIONS 

: ^ ^- ^ J>^ this pul)lication has (have) been deleted in 

adapting this aateriai for inclusion in the "Trial lap lamentation of a 
Model System to Provide Military Curriculum Materials for Use in' Vocational 
and Technical Education." Delated material involves extensive use of 
rtsilUary forms, procedures, systesns, etp., and was not considered approprlat 
for use in vocational and technical education. 



V 



( 



KAVAL OJNSTRtfCTION TRAIWIfK; CQITER 
PORT RUaiEME.. CALIPOimiA* 93043 
SPECIAL *CONSTRUCTION BATTALICHI TRAINIi(& (SCBT) 100-190 



SCBT 110-190 BU IG 1.1 

$ 



Classification: Unclassified 
Topic: Safety ^ 
Avtr«ge Ti«e: 0,5 Period (Class) 
Instruct ioi^l Materials: 

A, Textat Hone. 

B. References: 

1. ?lAVCOrfSTRACEH Instruction 5400.4 (Current Series), 
Organisation Manual of 'NAVOmSTRACEN . 

2, "Safety Practices for Shore Activities", ffAVMAT 
P-5100, (Jan 73) . 



S 



€. 

'0. 



Tools and Equipment: None. 
Training Aids and Devices: 
1. Filffl. 



a. 



GIF 001 "The Gift of Life (18 oin/) , 
Creative Cotamunications Inc. 



E. Training Aids Equipment. 
1. 16wBi Qovie projector. 



Terminal Objectives Upon coespletion of this 
' unit the student will have reported to 
/Builder School ai»l vlll have received the 

sc^iool*8 orientation and safety procedures 

required to complete the Sbsigned course 

of instruction as a SCBT student. 

Eimbliag Objectives: Upon completion of this 
tofrtc'the student will be able to report 
accillents or fire and state the safety 
practices that will b^ enforcciSl in the 
school^ 

Criterion Test^ The student will answer 
orally specific questiou<» pertaining- to the 
method of reporting and fighting fires as 
established by NAVa)NSTRACEN and CBC 
regulations and will conform to the safety 
policies for the duration of his assignment 
to Builder School, 

Homework; None. 
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OUTLINE <y IIISTMH:TI<»i 

I. Xoeroductioo to the tesson* 

Mr 

A. .Establ'ish contact. 



* 2. Topif;; *^fety. 



- Efiiabllsh readl|ie88. , 
!• Purpose* 
2. Asslgno^nt. ^ ^ 
C. Establish feffect. ^ 
1. Value. 

a. Pass course. 

b. Perform better on the job. 
B. C»vervlew. 



You will be able to ^answer orally 
specific qufestions related to the 
aethods of reporting and fight iog 
fires as Established by NAVCOMSTRACEN 
and CBC regulations and confonr to 
the safety practict:s that will be 
^forced in this school. 

Ask questions. 

Take notes, e 



INSTRPCTOR ACTIVm 



SCBT X(K>-190 BO IC 1 ,2 

' STUDarr activity 



I. A. Introduce self and topic. 




i.^. Motivate student. 



I.e. Bilng out nficj and value 
of oaterial being presented. 



I.D. State learning obje- lives. 

a. State Informatton and 
materials necessary to guide 
student. 
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OUTLINE OF INSTRUCTION 
. ^ Ar Surety. * 



4' 



i 



1. Reporting accldenl:s. 

f -;;a. Class safety aan. 
Instructor* 
Scfl^l director, 
d. First aid irfien appropriate. 

2. Fire safety. 

a. Evi^cuation routes. 
'I?. Reporting fires, 
c. Fighting fires. 

(1) Location of extinguishers. 

3. Field safety. 

a. Show filn. 

(1) GIF m\ '*The Gift Of Life" 

b. Discuss filB highlights. 




SCBT 100-190 W IC I 2 
I^gTRllCttm ACTIVITY STimENT ACTIV^ Ty 



II.A.l.a. Pick safety oan 
and explain job. 



XI. A. 3. a. Intr(Hfuce filn and 
discuss key points to look for. 



II.A,3.b. Lead discussion, ask II.A.3.b. Par|;icipate 
questions and stress safety. in discussion'- ask 

questions as necessary 
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OPTURE OF INSTKPCTIOH 
in. ^Application. 

^ 

Ar — &fscussian. 



0 



A. Safety. 

1. Reporting accident i 

2. Fire safety. 
* 3. Field safety. 

V. Test: Koae. 



^8 
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SCBT 100-190 Wl X€ 1. .2 



III .A. Questions to l>e IH.A. Austicc and 

developed by the instructGir. , ask questions. 
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SCBT 150.2 BU IG 1 



HAVAL CWS'mUCTllON TR/UNme CENTER 
PORT HUEIEHE, CALIFORNU 93043 
SPECIAL CONSTRUCTION BATl ALIGN TRAINIIIG (SCBT) 150.2 



Ciasslf icAtlon: Unclassified 
Topic: Trailer Mounted Saws. 

Average TijM^: 1 Period (ClaRR), 2 Periods (Pract) 
Instrxjctlon^l Katerlal!!^: 
A. Tests: Notte. 
References: 

1. Ross Hydraulic Foirer Steering Trouble Shooting 
Kwmal, Lafayette, Indiana A7902 

C. Tools, Equipment and Materials: 
1 • ifasner • 

2. Hand level. 

3. Adjustable vreDclu 

4. Brocns. 

5. Shovel, flat nose. 
6* Trailer mounted saw. 

D. Training Aids and Devices: 

1. Locally Prepared Hstterial: 
a . Job Sheet . 



Terminal Objective: Upon coi^letion of this unit 
the student vrill have oet all the requicesents of 
Perapnnel Readiness Capability Prograa, skill level 
150.2, Light Frame Construction II, Involving: 
interpreting construction drawings for the layout 
of vood frsffie seabers for service-type stairs/ and 
all types >>f rafters, and settln-;; up, operating and 
p^rfonaing operator's maintenance on the trailer 
noUQted savs. The light frame scructurea to ba 
erected and the tasks involve^ with the tmiler 
isountdd S8«rs are to he done by following tl|fi 
procedures am? meeting the specifications as 
stated on the job sheets. 

Enabling Objectives: Upon completion of this topic 
-*he student will be able to set up, operate and 
perfortQ operator's maintenance on the trailer mounted 
saw, including the prists mover by following the 
procedures outllised in Job Sheet SCBT 150.2 BB JS 
1*2.1.1, "Setting up a Trailer Hountad Saw". A job 
sheet will be furnished to each student. The saw 
assembly will be set up stable and reasonably |.evel, 
a prestart check, i.e. checking oil, water ; fuel, 
etc. will be conducted, and the generator will be 
started and stopped. The machlhe will be secured 
with its master switch and load switch in the off 
position, the machine and work area aroitnd the 
machine will be swfpt clean, all door panels will 
be closed and if saw covering is available, th« 
saw will be covered. * 

4 n 
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CI) SCBT 150.2 BU JS 1.2.1.1.' 

**Trall*i>r Mounted Saw wltn Prime 
- Mover". 



Trailing Mds Equ|.|ffl»ent. 
1. Noa«. 



(2 oi 8) 



SCBT 1^.2 mi IG 1. .1 



Criterion Teatj The student will aet ip. operatr 
and secure the traUer mounted saw with priae mn , 
The saw will he set tip stable and reasonably lc\t.' 
a prestart check on oU, water, fuel, etc., wUl ue 
conducted, the generator wUl be started and stouW 
The Mchlne will be secured with its master switch 
and load switch in the off position, the Bachiu^ 
and work area around the stachlne will be swept; € an 
all door panels will be secured and if a saw cuv. it 
is available, the saw will be covered. 
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OUTLINE OF XHSTKUCTION 

— ■ — ~ — ™^ 

I. Introduction to the lesson. 

A, Establish contVn. 
I. Hmme: ^ 

. 2. Topic- Trailer l^unted Sawb 

B, Establish readiness. 

1. The trailer aounted saw with prime 
»over is used extensively in the ' 
battalion. It is essential that 

* you become familiar with this 
equipment. > 

2. Assignment. , ! 
a. Study job sheet SCBT 150.2 BU JS 

C, Establish effect* 
I. Value. 

a. PassVourse. 

h. Perfor^ better dn t^e^ob, . 

c. Get advanced, 

d. 6e a better builder. 
D. 0\*erview. 

1. Ask questions. 

2. Job sheets are to be used as a guide 
and arc to be returned at the corajletion 



^ SCBT 150,2 BU IG 1. .1 

IN STRU<hOR ACTIVITY STUPEHT ACTIVITY 



I .A. Introduce self and topic. 



I.B. Motivate studfent by reading 
the^tateaent on trail^ Bounted 
saws . 



I.e. State learning objectives. 

1. Upon completion of this 
topic you will be able to perform 
operator's maintenance, set up 
equipinent, start and stop equipment. 

\ 
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) 
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OUTLBB or IXSlHUCTimi 



3. Job sheet nay l»e requested for personal 
reference. 



Stress that the builder is liotted to 
operator's Malnteaance only. 



II. PreseAtstion. 

A, ^ Intradoce job sheet . . 

1. SdT 150.2 8U JS 1.2.1.1. "Trailer 

NouQted Trailer Saw with Prloe Mover". 

fi. Introduce equipnent. 

1. Trailer oounted saw with primer Bover. 
C. Procedures. 

1. Pre-start check, 

a. Check water in radiator. 
(I) Full. 



b- 



c . 



ntSTtoCTOR ACTIVITY 



SC8T.1S0.2 BH IG I % 

snmEUT 'ACTIVITY 



II. A. Hand out Job sheet, take 
class out to the field and' give 
a lecture/defi»>n8tration on the 
trailer saounted saw. 



Check oil In engine. 

U) Oil gauge to register full. 
Check fuel. 
(1) Full tank. 

(a) For diesel engine, .use diesel 
oil onjly. 

^ (b) For gasoline engine, use 
gasoline only. 



ERIC 



of a) 



3/ 



Olri^NE or INSTRUCTION rnqTRtrrmB Arrri/t^ ^^^"^ 15«,2 BU IG 

— INSTRUCTOR ACTIVITY STUDENT ACTIVITY 

d. Check fuel line for leakage. 

(1) Report leakage Imajedlately to 
instructor. 

e. Check fan belt for proper tension. 

f. Cherk battery water in battery. 

g. Check tire for ample air pressure. 

h. Check safety chain. 

(I) Necessary only If equipment is to 
be moved 

i. Check running lights. / 

(1) Necessary only if equifvent is to / 
be »ove4. 

2. Setting up equif^ent. 

a. H I equipment to jfob site. 

b. Select placement site. 

(1) Ground should be fairly level. 

c. Unhook equlpoent on selected site. 

d. Stabilize eqttipaent. 
(1) Level table sav is desireable. 

t 

e. Set conveyor table rollers nearest the 
table 1/16" above table top - on each 
extension. 
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(mum or msnsictiaH ' ' »m«^„^„ .^.^^^ ^ I i 

^ '»<stRycTOR ACTIVITY sitmarT activity 

f. Set conveyor table rollers oa tbe far 
end 1/16" below table top - on each 
extension. * ' 

g. locate and *laap a block parallel with 

table guide atrip at the extreae right ' 

of roller conveyor approiti»atet> 8 feet 
froa infeed sprocket. 

5. Start generator. 

a. Secure ground. 

(1) Drive ground rod. 

(2) Hook up ground cable. 

b. Lift and secure switch panel door to 
stay open. 

^- Set all switches to OFF position. 

<J. Lift and secure instrument panel door 
to stay open. 

Set load switcii to OFF position. 
i- Set volt meter switch to OFF position. 

g. Set aameter switch to OFF position. 

h. Set synchronizing switch to single 
phase. 



i. Pull out on the throttle knob about r\ 
1/1 way. ' I 

4 

j. Set switch and start generator. 
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«7tLIKE QLj^TRUCTiOH . ^ INSTRUCTOR ArTTViTV ^^*^ ^^^'^ ^ ^ 

INSTRUCTOR^ ACTIVITY STUDEWT ACTIVITY 

k. Check engine oil pressure gauge to . 

assure oil is ci^ulating in engine. ' - 

1. aieck battery charge gauge to assure 
that battery charger is working, 

». Adjust throttle knob after tetsperaturc , v 

gauge reads normal. ' \ 

Check and adjust throttle knob such 
that the frequency gauge registers 

60 eye 1 en. 



n, 



o. 



Adjust voltage adjuster such that the 
volt meter registers 220. 

p. Set* load switch to ON position, 

- / 

q. Set master switches (2) on switch panel 
to ON positions. 

r. The field saw is now ready for use. 

4. Stop generator. 

a. Set master switches (2) to^ OFF position. 

b. Set load switch to OFF position. . 

c. Pull throttle knob out to decrease speed 
of generator to Idle, 

(I) Run generator for 5 minutes for '^'^ 
cool down period. 

d. Set engine control switch to OFF poi«itlon. 

5. Clean up and secure. 



/ 



5^ N INSTRUCTOR ACTIVI TY STUPEMT ACTIVI TY 

. . a- ' Broop all saw dust from machine. \ 

b. Pick up debris and clean up voxk area. 

c. Loyer and secure all panel dopra. ^* 

d. If cover is available, cover the saw. 

« 

HI. Appllc^ion. ^ * » 

A. Studene practice individually In conducting ttt a „. .n i.* 

• operaror's^intenance. starting ^nd ' Ind *show 'l''^' S^"<*-t . U 

stopping of prime laover. - ^'^'^^^ «^he trailer 

joounted saw. 

IV. SuQBiary. 

A. Prestart check. 

B. Setting up of equipment. 
^ C. Starf generator. 

Stop generator. ^ 
E. "ticiTre and clean up. 

V. Test: ^""^ 

A. Student will perform criterion test 
as stated. 
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SCBT 150.2 SU JS 1.2,1.1 

NAVAL CONSTlUCnOK TRAINING CSHTIS 
SPECIAL (XJHSTSUCTXOli MVTM.im miNIKG XSC8T) 150.2 

JOS 

TilLE: trailer hjuatsd Saw vlth Priai« Movar 

INTRODUCTION: Xhlj job aheec iB to guide you la conducting operator's 
i^saintenaacii^ £iet;tlsig up» starting md securing of the portable fieldi aaw 

REFERENCE: 

X* Itoss Hydraulic Power Steering Trouble Shooting Manu^» Lafay^tte^ 
Indiana 47902, ^ 

TOOLS, EQUIPMENT AilD MATERIALS J 

1 . Kaasraer 

2. Hand level, • 

3. Adjuatable wrench. 

4. Trailer oiounted 

5. Broom 

6. Shovel I flat aoee, 
PSOCEDURSS ; 

i# Pre-start ch^ck« 

a* Check water in radiator. 

(1) Full, 
b» CJieck oil in engine • 

(1) Oil gauge to register full. 

c. Sheck fuel. 

(1) Full tank. 

(a) For diesei englae use dlesel oil only. 

(b) For gasoline engine use gasoline only. 

d. Check fuel line for leakage. 

(1) Report leakage iaeiediately to ixistructor 

<X of 4) 
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SCBT 150.2 80 JS 1.2. 

e. Ch«ck f aft bait for proper tenaion. 

f. Check battery .water In batfcfify. 

' ' ' • j 

8. Check tire for aop^e air pr^ss^re. ) 

h. Check safety 6hAln,. 

(1) Necessary only, if e^ulpaent la to be aoved. 
1. Check running lights. 

(1) Necessary only if equljiment is to be'nwved. 
Setting up equipment. 

a. Haul equipaent to Job site. 

b. Select placesaent site. 

(1) Ground should be fairly level. 

c. Unhook equipment on selected site. 
Stablize equiptaejjt , 

(1) Level table saw is desirable. 

llllTirJ'" rollers nearest the table 1/16" above 

table top - on each extension. 

f. Set conveyor table rollers on the fa^ end 1/16" belov table 
top - on each extension. 

g. Locate and claisp a block parallel with table guide strin «r 
Start generator. ' 

a. 'ecure ground ' 

(1) Drive ground rod. 

(2) Hook up gro^d cable. 

b. Lift and secure switch panel door to atsy open. " 

c. Set all switches to OFF position 

<S. Life and secure instrument panel doer to stay open 

(2 of .'0 r ^ 
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sm U0.2 BU JS 1.2.1,1 

• . S^t loasi Mwltcli fo (JfK Item I (tint. f 

f. S«t volt isectr »witch to OFF p6»-ltion. 

g. Set ameeer switch to OFF positioa.^ 

^» Set svftchroniziag switch to single phase, 
i. Pull out on the throttle knob about 1/3 way. 
J. Set switch and start generator. 

k. Check engine oil pressure gauge to assure oil is circulating 
in engine. ^- 

1. Check battery charge gauge to asslre that, battery charger is 
working. ^ 

m. Adjust throttle knob after temperature gauge reads noraal. 

a. Check and adjust throttle knob sucl? that thA» f irequancy gauge 
registers 60 cycles. ' 

i 

V 

o. Adjust voltage adjuster such thai; the volt iaeter registers 220. 

p. Set load switch to ON position. 

q. Set master switches (2) on switch to ON position. 

r. The field saw is now ready to use. 

4. Stop generator. 

a. Sat saaster switches (2) to OFF position. 

b. Set load switch to OFF position. 

c. Pull throttle knob to decrease speiiui of generator to idle. 
(1) Run generator for 5 minutes for cool down period. 

d. Set engine control switch to OFF position. 

5. Clean up and secure. 

a. Broom all saw dust from machine. 

b. Pick up debris and clean up work area* 

c. Lower and secure all panel doors. 

d. If cover is available, cover the saw. 

(3 of 4) 
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6* Ch«Qk work with the instructor. 

a. . Ih« saw assembly aaist be stabilised. 

b. P-estart checl- the. trailer oouoted saw suat be conducted. 
(1) Fuel. , ^ 

^) Oil 

(3) Water 

NOTE: Instructor visually must observe prestart checking by student. 

c. the saw assembly when secured must 

(1) Be clean 

(2) Have panel doors secured, 

(3) Have saw covered - if cover is available. 

d. Master switch oust be in off position. 

e. Load switch must be in OFF position. 
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. WAj. aHisti»K7|x^ mwnic center 

POiE^ SIENBKS, CALIFOKMIA 93043 
SPECIAL OqNSTRUCTION BATTALION •|:RAINING (SCBT) 150.2 



Classlf icatlon: Unclassified 
Topic: loof Fra&ifig Plaa 
Inntmceioaal Hsteriala: 
A. Texts: 



1. .ftoUdec 1 & 2, NAVPERS 10648~F, page 324. 

2. FfciMting, Sheathing ani Insulation ^/Oeliasr 
Ptibiishers Inc., page 127. 

B. Sefereaceff: ' • 

1. Fundamentals of Carpentry, Volume 2, 
V.E. Durk^n/E.lf. Sundberg. 

2. A Framing Guide and Steel Square, 
D.L. Sigoon. . / 

C. tools, EquipBtent and Haterails: 
1. CofBblnatlon square. 

I , Framing square . 

3 . Beasuring tape . 
24 inch ruler. 

5 . Penc 11 . 



Terminal ^^ective: Upon completion af this unit the 
student irtll have set all the iiequlrea^ts of Perscmoel 
Readiness Capahllity Program skill level 150.2, "Light 
Frame Construction II". involving: interpreting con— " 
structlon drawings for the layout of «#ood frame meidiers 
for service-type stilrs and all types of rafters; and 
setting up, operating and performing operator's main- 
tenance on the trailer mounted savs. The light frame 
structures to Hi erected *and the task.* involved with the 
tral^r {»>un^ed savs are tb be done b;^' folloirlng the 
procedures meeting the specifications as stated on 
tlie job* sheets . 

\nahiing Objectives: Upon completion of this topic the 
student will be able to Intrepret construction drawings 
such as floor plans, elevation drawings and sectional 
drawings in developing a roof framing plan for an in- 
^rsecting roof by :^llowing the procedures outlined in , 
|pb Sheet SCBT 150.2 8U JS 1.2.2.1, "Roof Framing Flan". 
The roof framing plan will be drawn to scale and will 
show the types and quantity of roof framing members 
needed for the ccmpletion of the roof framing project. 
The oulline of the building^ will be drawn to within + 
1/16", all rafters and ridge lines will be darkened, 
and all corners of the building will be alphabet icall/ 
designated^ 



Si 



6, 18" paper. 

7. 24" paper 

D. Training kids and Device's; 

1. Locally Prepared MateraUs.- 

a. Mbdels. 

(1) Platfona frame building. 
C2) Types of roof. 

b. Chart. 

(1) Typical roof plan. 

c. Job sheets. 

<1) SCBT 150.2 BU JS 1.2.2.1, "Roof 
FraiBing Plan". 

. Training Aids F.qutptDent: 

1 • None 
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Criterion Test: The student irUi complete a roof 
framing plan for an Int^eraectlng ronf that vin v. 

plan win be drawn to within -I- 1/16", all raftett 
aad ridge lines will be darkled, and all lor^r\ 
of the building will be alphabetical design^". 
Homework: Read: 

1. Builder 3 & 2, NAVPERS 10648-F. page 324. 

2. Framing. Sheathing and Insulation, page 127. 
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CHJTLiNE or nmrsucTioN 



I. . lotroduceiou to the Lesson. 

A, EnLablish contact. ^ 

1. tine: 

2, Tojpic: R€x>f Framing Plan 

a. Establish readiness. > 

1, ^oof framing plan Is used to control 
the preparation of rafters, ident- 
ification of the rafters and the 
placing of the rafters in the 
proximity of their actual placement 
site. 

2. Assignment: 

a . Read : 

(U Builder 3 & 2, NAVPERS 
page 324. 

(2) Framing, Sheathing and 
Insulation, page 127, 

C. Establish Effect, 
I. Value. 

a» Pass course* 

b. Perform better on the Job. 

c. Get advanced « 

d. Be a better builder. 



SCBT 150.2 BU tC i ,2 
INSTRUCTOR ACTIVITY STUDEtfT ACTIVITY 



1*A» Introduce self and topic. 



I,B. Motivate student by stating 
that this knowledge is essential 
in organizing a group of wen to 
^ work as a team in the preparation 
and erection of a rc^^t t raising 
project ♦ 



IX, State learning object Ive^, 

a. Upon completion of this 
topic p you will be able to 
interpret construction drawings 
in planning » laying out and 
drawing of a roof framing plan. 



OmUtE OF IHSTRUCnOH 
Overview. 



K Ask ctue»tioQs anytfni**, raise yoiA hand 
and be recognl?.ed. 

2. Job shorts are to be used as a guide 

and are to be irturned at the compJetlon 
of this topic. 

1. Job sheets mav be reqtiestrd fur personal 
references. 

4. Streas need of accuracy. 

1 1 . Presentation. 

A, Introffuce job sheet. 

t. SCBT 150.2 BU jn •^Ronf Fr imJng 

rjnn". 

R. Roof types, 

. hip. 

Inter ,^ef' i i np, . 

a • Hip ind va I l«?y . 

b. Cab It' and valley. 

Fiat. 



IWSTRWCTOR ACTIVITY 



SCBT 150.2 m IG t ,2 
STUPgHT ACTIVlTy 



i 



IKA. Hand out fob sheet. 



H,B. Give brief lecture on 
the types of roof, U^e mt>del 
on the types of roofs to rein- 
f orr#» lf>c ture . 
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OUTLINE OF mSTRUCTlON 

C. Roof franp m^iahors . 



1 . 


Ridge board. \ 


2. 


Coiaaon rafter. 


3. 


Hip raft^er. 


4, 


Valley rafter. 


5. 


Hip jack. 


6. 


Valley Jack. 


7. 


Cripple* 


8. 


Barge rafter. 


9. 


^Collar ties* 



D. Roof f raising plaa. 

1. Used for checking off purpose » X-ing 
rafter lines as rafters are prepared. 

2. Used to guide in the application of 
rafter (alphabet) designator and in 
the distribution of prepared rafter 
to the proxisjity of placement site. 

Procedure in drawing of a roof framing 
plan* 

I* Sketch building outline, 

a. Shape. 

b. Dimensions. 



... - LyP^ 

SCBT 150.2 BU IC 1 .2 
INSTRUCtOR ACliVIT Y STUDEN T ACllVlT I 

11. Give brief lecture on 
the various roof framing 
members. Use sEiodel on plat-- 
form fraiee building to 
reinforce lecture. 



II Give brief lecture on 
how and why a roof framing plan. 
Use chart to Illustrate a roof 
framing plan to reinforce 
lecture. 



II, E. Call students attention II. E. Turn to job 
to job sheets as lecture is sheets and follow 

given on procedures. lecture. 
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(KfT LIHE OF rNSTRUCTION « 

2. Make mnled drawing of building. . 

a. Frwt of the building at the 
bottom of tho sheet. 

b. Use scale 1/4" - 1' 0". 
narken outline of the building. 

3. Draw hip roof lines. ' ^ 

- a. Locate and draw ccfnter Uncs, 

b. Innate Intersecting points for hip 
linen. 

c . Run l ines from outside cornert, of 
hu^Ildlng to cc'utpr Hnos. 

4. Draw veil ley inof Hrtos, 

a. Locate points equal to the length 
of the wingCs) on the center lines 
hj the wlng(s) frum where the hip 
Ufier Intersect the center lino, 

b. Run H line from tfie inner corners 
of the building to the center line, 

i 

J. Draw cripple hip roof lines. 



SCBT 150.2 BU IG i,_.2 
INSTRUCTOR ACTIVITY STUDEHT ACTIVITY 



a. Run a line from the intersecting; 
point of hip and i idge on the main 
building to the feint of inters«rt - 
ting of vallfv nm] ridge on tht- 

W!ltg(K) , 
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OUTLINE OF INSTRULllON ^^^"^ 150.2 BU Ifi l'. .2 
_ ur iji ^iKULiiUN INSTR UCTOR A CTIVITY STUDENT ACTIVITY 

6. 0,,rki«n otitllne of ridpe, hip, vnUey 
and cripple lines. 

7. Draw coaaaon rafters, tiip Jacks, valley 
Jacks and cripple lines. 

a. From the laiddle of the building 
or 8 inches froa the middle, 
layout for rafters at 16 Inches 
op center on all walls of the 
building always working outward. 

b. Run lines through corres|>onding - 
points on the building -hjui 1 Ine 

to the ridge line for common 
rafter. 



c. Run lines In line with corres- 
ponding points from building 
outline to the hip lines for 
the hip Jacks. 



d. Run lines in line with corres- 
ponding points from ridge lines 
to valley lines for valley 
jacks. 



e. Run lines in line with corres- 
ponding points from the hip 
lines to valley lines for 
cripples. 

8. Darken all rafter lines. 

9. Designate corners of bijlldlng, 
alphabetically. 
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OU TLINE OF I MSTRUCTIQN 

a. Start at any corner and work 

HI* Application. 

A. Student practice IndlvliluaMy in 
drawing a roof framing plan. 

A. Roof types. 
^ . H I f> . 

. Hip niul 1 tfy . 
Cahh' am! val U y . 
^4. Tint. 

B. Roof frnmf* mfmbt^rs. 

(ommon raf tet , 
Hip raf t*^r . 
Vnl !c^y t.'^f ter. 
Hip inrk. 
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on their drawing. 
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OUTLlN t O F IHSIRUCTION 

7. Cripplf^. 

8. Barge raft*»r. 

9. Collar ties, 
C. Roof f raming^ plan. 

1. L'sed for check off purpose. 
2^ In distribution of rafters. 
V. Test: 

A. Student will perform criterion test 
as stated. 



I 

SCBT 150.2 BU IQ 1.^.2 
INST RUCTOR ACTIVITY STUDENT ACTIVITY 
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NAVAL CONSTKUai©K TSAINING CSHTER 
PORT HUENEME, CAtlFORlfU 930*3 
SPECIAL CONSTRUCTION iATTALION TRAXKIHG (SCST) ISO. 2 



JOB SHEET 



f 1 f ft-: Krnmf rtH I*i..fi 



fut reduction.' This Job sheet to guide you in the development of f. 
roof framing plan. 



•. ■>ol3 and Equlpaenj^ ; 

1. Measuring tape. 

2. Framing s<{uare. 

3. Pencil. 

4. 4 5^ triangle. 
Materials : 

I. Paper, 18" x 24". 
MatiXing tape* 



K Butlder 3 & 2, NAVPERS chapter 11. 

Fundamentals of Carpentry, Durbahn and Sundberg. 



Procedures; 



i. Sketch shape of building. 

a. Refer to the floor plan for size and shape. 

b. Put dimensions on the corresponding sides of sketch. 

20 



20 



14 



12 



6 



8 
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2. mk» m scaled <4r«wiag pf thm \miXdta$, 

I 

building «ixi b. at the iwctaa of th« shut. 

a. Oarkcn outline of building. . ' 

3. Draw hip roof lines for the building. ^ . 

a. With « light pencil draw center line, through the main 
portion of the building. ^ 



I«5TE: 



intersect the sMiin center line. 

Axne cnat is on half the span of building. 

llV comers at each 

respective end of building for hip lines. 

Repeat procedures 3.c. and 3.d. for hip line(s) at the wing(s) 

NOl'E: Hip lines are marked with 
the number 3, valley line 
with 4 and cripple hip 
with 5. 




Draw valley roof lines for the building. 

"1*?* tines intersect^ the center ' 

thej^g(»), w«isure la the distance equal to the 

length of the wlng(s). ^ ^ 

b. fi*"^^ line from this point to the inner corner for valley 

• ' ' ' ^ 79 , 
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Draw cripple hip roof iioes, 



a. Run a line fro© the intersecting point of hip and ridge 

on the MiQ btiiXdisig to th« point of intars«cei<m of vaXXey 
and j-idRft on the «ing(s) for cripple hip rafter. 

' See sketch . . itap 3. , 

Darken outline of ridge, hip, vaUey and crippl^e lines. 

Draw cosaon rafters, hip .jacks, valley jacks and cripple lines. 

^. Layout for rafters at 16 Inches on center from the middle 
of the. building outward or offset 8 inches from the middle 
and work outward. 

b. Run lines through corresponding points, on the building 
outline to the ridge line for cowwn rafters. Use light' 
pencil. 

i 

c. Run lines from .building outline to hip ^rafter lines for 
hip jacks. 



d 



Run lines from ridge to valley rafter lines for valley jacks, 

Run lines from -cripple hip or hip rafter to valley rafter 
for cripples. 



Darken all rafter lines. 
Designate comers of building. 



a. 



Starting at any .corner of the building marking it with "A", 
working clockwlae designate the next comet "3" and 
so* on until all comers are designated. These designators 
will be used in designatljag each rafter and where the raf Cer 
is to be placed. 




Check work with the instructor. 

a. Call instructor to have your dra«!#iag checked 
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NOTE; 



SCliT ISO. 2 »U JS 1.2. 

alpllabet designated with an 

ln!jlfc^f of 'rh" preparing of rafters and 

i^ir^it? prepared rafters in the proximity of 

6^eir placei^ent m- the erection of the roof fra^e 



•>je Salons, 

^ . rafters. 

2. Rafters that run from the rlrfo*. f« ♦•k^ 4 

building are called ^ f"^^^^ ^^e 



rafters. 
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NAVAL amSTROCTUN TRAINING CEKTER 
POIT HUEHBKE, CALIFORNIA 93043 
SPECIAL CONSTRUCn(»J BATTALION TRAINING (SCBT) 150.2 



Cla^alflcatiua: Uacl««slfied 
Topi.-: Coosaon Raftars 

Average Tlse: 2 Periods (Class), 2 Periods (Pract) 
Instructlooal H&terails: 
A. Texts: 

1. Builder 3 4 2, KAVPERS i0648-F, Chapter 11. 

2. Framing, Sheathing and Insulation, 
Delmar Pufalishere Inc., Units U and 15. 

3. References: 

c I. Fundamentals of Carpentry, Voium«j 2. 
W.E. Durbahn/E.W. Saadberg. 

2, A Framing Gufde and Steel Square, 
0 . L . S Igtaoa . 



C 



Toola, Equipment and Materials: 

1. Trailer jaouoted saw including prime mover 

2. Portable electric circular saw. 

3. Crosscut Bsv. 

4. Combination squarft. ^ 

5. Iteasuring tape. 



Xerwinal Objective: Upon completion of this unit the 
student will have met all the requlrenenta of Personnel 
Readiness Capability Prograa skill level 150.2, "Light 
Frame Sonstruction II", involving: interpreting con- 
struction drawings for the layout of wood frame members 
for service-type stairs and all typt of rafters; and 
setting up, operating and performing operator's main- 
tenance on the trailer mounted saws.. The light f ram 
structures to be erected and the tasks Involved with the 
trailer mounted saws arc to be done by following the 
procedures and meeting the specifications as stated on 
the job shee.ts. 

Enabling Objectives: Upon completion of this topic the 
student will be able to interpret the roof framing plan 
and construction drawing for laying cmt, preparing and 
erecting common raftc^i by following procedures as out- 
lined in Job Sheet SCBT 150.2 BU JS } .2.3.1, "Laying 
Out Common Rafters". The prepared r.- f ters will be 
within + 1/8" of the specified length, the lumber itft 
above the bird's mouth will be within 2 >/l6" to 2 9/16", 
and the rai ter will be set with the crown up. ,A 
sheet will be provided to the student . 



lOi) 



criterion Test: The student will prepare and inot.al 
a ctMBmon rafter which will be within + 1/8" of the 
specified length, ^h^i* iutaber left above the bird's 
mouth will be withfr, ? 7/16" to 2 9/16", and the . after 
will be set with t le crown up, - 

i 



scat 150^2 BD IG li J- 



6« Framing square « ^ 
^* S|l,||j^g T-'bevel Sfiimr^ 
8. Nail apron* 

10. Pencil 
11* Hamroer^ 16 oz, 
l>. Training Aids and DeviceB: 
1. Film: 

a. MN-6?f^C ''Building Technique - Fr.iming, Rafter 
PrJncriples and Common Rafterr'* (1> rain J 

Tran<^parf»ncles: 

a. lies 10321. lOlT-2 "Rafter Cuts". 
h. lies 10321. lOlT- 1. "K.iftcr Measurements". 
:. lies 7''a)Ou6«T "CoEatnon Rafter Layout", 

lir;; I032i 10'T-6 "Kafter Table". 
3. Charts: 

ii. Coinmon Rafrer. 



Hc^Mwork: Read 



1. BuJIder .1*2, ?IA'?PERJ 1CC,V: T, C »te 



2. 
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.Sectional Drawing of a Building 



4 . Hc?f!e J. : 

n. Pl.-aCforra Frafiie Buf.lding. 

5 . : 



/ 
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a. Consnon rafter. 
Locally Prepared Hatyrial: 
a. Job sheet 



^"7 

(1) SCBT liO.l BU JS 1.2.3.1, "Laying Out 



Raftera". • ^ \ 



Cosumon 
Materials: 

b. 166 box nails. 

c . 8d box na lis « 

NOTF: Recommend 2 x secured on sill plate of 

pracrice building to simulate top plate uf ^ 
building. k 

raining Aids Equipment: 

- , I6iam projector • 

fK^erheiDd projerior. 
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(HTrtn^E -OF INSTRUCTION 
I. Introduction to the Lesson 
A. Establish contact. 



B. 



1 . Name : 

2. Topic: Coaiaion Rafter. 
Establish readiness. 

I. CoBinon rnfters ;ire roof frame members 
th.it extend at rlpht angle;, from the 
plate line to the ridge whose purpose 
is to support roof sheathJng nnd 
roof iti^ , 

(1) Builder 3 2, NAVPERS 16048-F, 
chapter II, pages 318-323. 

(/') Framing. Shoathinfe and Insulation 
panes 1041-111 and 115-12/4. 

E'^tabl ish effect. 
1 . Va hio', , 

a. Pass course. 

b. Perform better on the job. 

c. Get advanced. 



DtSTR OCTOR ACTTVTTv 



SCBT 150.2 Ba IC if. .3 
STUPEKT ACTIVTTY 



I. A. Introduce self and topic. 



I.B. Motivate student by stating 
that this knowledge is essential 
in order to understand roof 
framing principles. 



d. B«' a better bui-ider. 



I.e. State learning objectives. 

Upon completion of this topi- 
vou will able to interpret 
construction drawings In laying out 
cocason rafter and use trailer 
mounted saw, portable electric 
circular saw and carpenter hand 
tools in preparing common rafters. 
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(UTLLKE OF DISTRtKmOW INSTRUCTOR ACTIVITY STtmEHT ACTIVIT Y 

* ^-111111 n. Ill ll ■! iMlll I II ■ «•! 

1. Ask questions snytlsie, ralsa your hand 
and be rscognlssed« 

2. Job sheet s/lufonsaelou sheets are to be 
used as guides. 

3* Job sheets and ^information sheets may be 
requested for personal references. 

4, Stress accuracy. 

I X • Presentat ion , 

A. Introduce Job sheet. II.A. Hand out Job sheet- 

1. SCBT 150.2 BU JS 1.2.3-1, "Laying Out 
Cownon Safters**. 

II.B. Give a bric^f lecture 
on the parts of a rafter. 
Reinforce lecture with the 
aid of sample of common 
rafter and transparency no, 
lies 10321 aOlT-2. 



Overhang or tall, 
5. Facia cut or tali cut. 
Rafter layout terms. 
Z.. l^nlt of run. 

Unit of rise. 

Total nm. 



3. Parts of a rafter. 
1. Plindb cut. 

Birds ttouth. 
3* Body of a rafter. 



II. C. Give a brief lecture on 
rafter lay&ut terms* Reinforce 
lecture with transparencies 
lies 10321. lOlT-1, lies 74000 
64-T and IICS 10321. 14T^6. 
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outmiK or ixsTwicncw 

4. Total rise, 

5. Span of building. 

6. Projection. 

7. Shortening. 

8. tine length. 

9. Bridge raeasure. 
10. Ri?:ter tabic. 
U. Plcch. 



1). Cotmon rafter layout procedu 
I. Step off method. 
^ . Bridge measure metliod. 

a. Pythagorean Theory. 

-» 



IltSTmK:T<^ ACTIVITY 



SCBT 150.2 m IC if. .3 
STUPgiT ACrXVITT 



\ 



n.c.ll. Snow how to determine 
the unit of rise if pitch of 
roof is given. EXAMPLE: 

1/4 pitch 

1/4 X 24/1 » 6 

Unit of rise - 6*' 



11. D. Give a brief lecture, 
on cotsoon rafter layout tech- 
niques. Detaonstration in lay- 
out method Is to be given In 
the field at the completion 
of this topic. 

II.D.2.a, Des^ns trace working 
mechanics of theory by lurking 
a problem on the chalk board. 
Have stiuiencs work out a 
couple of problems. 



II.D,2.a. Work owe 
assigned probl^s. 
Aak questions to 
clarify any doubt- 
ful area. 
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(Xm.I»E or INSTRUCTION 



(Cont'd) 

"(6 X 6) (12 X 
36 + lU 

180 
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INSTRUC TOR ACTIVITY 



SCBT 150.2 m IG i .3 
STUOEKT ACTIVITY 



13.416 



ViSO.OO, 00,00 

L. 
23/80 

69 



264/HOO 
1056 

2681/ 



4400 
2681 



26826 / 171900 

. 160956 



13.416 

OS 

13.42 
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b. Rafter table. 

(1) 'Length coiiucMj rafter pat foot 
run' is on the first Une. 

(2) If junit of rige la 6", locate 
bridge measure on the first 
line under nmaber 6. Should 
read 13.42. 

c. Line length is detenalued by aultl- 
plyltig bridge measure and total run 

If 

EXAMPLE: 



13.416 

X U 

13.416 
13.416 
146.576 



II.l).2.b. Pass out framing 
square. Use transparency 
UCS 10321. 101T~6 to poini 
out key infonoatiou to look 
for on the table. 



II,D.2.c. D«a^nstrate line 
length calculating technique. 



II.D.2.b. Follow 
directions In the use 
of the table. 



147. 5X|^ Inches 
or 

12 ff. 3 7/16 Inches. 
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OUTLIHB dF IKSmJCTIOH 



INSTRUCTOR A^IVITY 
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STUDENt ACXmiY 
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'd. Length o€ .pv«hang Is decemlned by 
'aultipl^ing l^idge measure and 
projection (In feet), 

EXAMPLE: 

Projection « 18 Inches 1/2 ft^ 



la ting fof overhang. 



13.416 

X 1 1/2 



6708 

1. Introduci? filtn. 



20,124 ifitches 
or 

1 ^ft . 8 l/« inches. 



II*D.1. Introduce flljn, 



a. MNrr15719'-C, "Building Technique - 
• Framing Rafter Principles and 
Coismcn Raft6r'*. 



4* Discuss key points to look for. 
5. Show f llm. 

Discuss film. 

a. High! Ights. 
, b. Accfuracy^ 
Sti^d At procedure. 

1. Layout coisi^on rafter (step off ©ethcfd). 
a.' Select arid set 2 x 4 on saw horses. 
b\ Determine cvow\* , , ^ i 



II.D.4« Discuss key points, 

II. D. 5. Show film. 

11 .D, 6* Lead discussion on 
f llm. 

a. Ask questions, 

It.E, Take class out In the 
field to demonstrate ciM^on 
rafter layout techniques. 



It S - 



II. D. 6. PartidipatP 
in discussion. 



II«E« Follow deoion*- 
stration procedure*?. 



97 



1 4 



OUTLINE ^ IHSTRUCTION 



_• 



c. .Mark plxmh cut at one end and step 
'off 11 tlaes. Use 12 and 6 on 

framing squj^re. * 

V KOTE: In lecfure, 1/4 pitch and 
span* of 22 feet were used. 

u 

d. Mark pluab cttt for line j^eaigt]^ 'and 
compare this distance with line 
length calculated using bridge 
stealer e method. 

NOTE; Calculation was ^ ft. 
3 9/16 inches. 

Lay out conaaon rafter (bridge measure 
jB^thod). I 

a. Select and iSet 2 h 4 on saw horse. 

b. Deteraina crown. , 

c. Mark plumb' cut at one end. 

d- Measure 12 ft- 3 9/l6 Inchs from 
long point of this mark* 

e. Square this laark at the top. 

f . ' Run a pluab line dotm the side. 

g. From the top^ioeasu^e dotm-^ 1/2 
inches and i&ark« 

h. Run a. level lljie at this narkv 



INSIRUCTOR ACTIVITY 



SCBT 150.2 BO XG l( 3 
StyPEHT ACTIVITY 



lI.E.l.d. Show inaccuracy 
of step off nmthod. 



/ - 



4 
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i . . . 

OimXNE OF INSTRUCTION 



i. From the sqt^red line length mark 
. at* the .top aeasure Mngth of over- 
hajng (1 ft. 8' l/8 inches). ' ) 

J. Sfffl^ire this rk at the top and run 
^ pluBib line dmm the slide* y 

^ k4^Shnr/^n raft or for rldgo board. ^ 

111. Arpllcatlotf. - } 

• / ■• ' . \ 

A. Student practice indiirj^ually in'laying ouV 
of comnjon raftei;' for the practice building 
uding the br Idge, measure" method • Have layout 
work cheeked by instructor, then utilise 
tools and equipaent and cut the rafterB. 



IHSTtoCTOR ACTIVm 



$CWt 150*2 BO W ^ 3 
STUOENf ACTIVITY 



IV. Sufsmary. 

A. Parts of a rafter. 
1 » Plumb cut / 

Bodv of rafter 



3* Birds mouth, * 
4. Overhang or ta; 
3. Facia cut or tail cut 



*^after layout terms. 



I. Unit of run. 



2. Unit of rl^e. 



3» Total run. 



III.A*^ Be available to showt 
assist and supervise the 
stud^t. 



III .A* Student practice 
individually ^ seek 
instructor's assistance 
as needed . 



lit 
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OmiHE OF DiSTRUCTIOH* 



t 



9' 

4; 'jTotlil rise* 

5. Spma ot a building. 

6. Projection. 

7. Stwrtening.' 

8. Line length. 



V: 



9» BrlOM-aeasur 
10, Rafter cable, 

* 

11/ Pitch. 

C. tavout SM!tho<}8. 

i 1. Step off metipd^ 

2. Bridge measure ^thod. 
V. Test: , 



Student viil p«r|orni criterion test 
as stated. 



% 
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SCBT J.50.2 m JfS ^.2 



NAVAL omimicricsi TSAiHiNG cmwk - 

PORT EOE^^, CAUFORHU" 93043 
^SfEClAt C<^T»K:ROil »ATtAa<^ JBAXHXS^ (SOT) 150;2 

f 

JOB ^EBT 
Title: Laying Out Comton Utft 

Introduction; Thia job shc#t is to guide rou ia thm laying out of 
cosB^A rafter. 

Jool8, Equiomi»t and Materials i 
l*^ Measuring tape. 
Z. Fraaing square* ^ 
^' 3. Combination square. 
4* Crosscut saw. 

5* Portable electric circular saw* 

6. Sawhorsas ^ ^ 

7. Pencil • 

S. Trailer nwunted saw in<;ludlng prime oover. 
9. Sliding T'-bevel square 
10 • Ha«aer. 
11. Nail apron^ 
Materials : 

1. 2 X 4's. 
Procedures.* 

1. Petexmiae the spmx of the building, 
a-. By referlng to the*^ floor plan. • 

2, Determine the unit of rise, 
a. By refer ing to the elev^tioa plan er/'«Rd th« aeccioaal 



il ot S) 



SCBT 150.2 By JS X 

% 



b. Wili be shtf%m chuaXy; 




a. Use Pjrthugore^ Thebry equacioni 



T •> 

a- <f b'- « c 



Given.: a ■ "12 
b * 6 

Step 1: (12 X 12) 4- (6 x*6) - 

144 - 36 - c2 
180 » 

Seep 2: 13«416 - 

180.00.00.00 

1 . 
23/80 
69 

a64 /uoo 

X0S6 
26810 / 4400 

26826 / 171900 



160956 
99'44" - R 

The bridge measure is 13.416 inches. 

Oeeenaine bridge measure using the rafter schedule. 

a. Froa the rafter schedule on .your framing square, read the 

number should read 13.42 
Determine line length of cotwon rafter. 

Step 1: 13.416 

K U 195 

13416 I 
13416 



147.576 inches 
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• 12 
St«p 2j 127X47*576 

' 12 

' ' ** M: 

3 

l2»F««t 3.576 Inches 



' M<»t 4^J.2 HII JH^l. 2.1.1 



4 b« The total nm is oxm half the^span, equate: 

spaa • 22 ^eet. 

22 - 2 11 feet. 

total run » 11 feet 

Step 3: .576 * / 

X 16 ' I. 

3456 
' 576 
9.216 

The lists length is 12 ft. 3 9/16 Inch. 
6. Detemlne length of projection and the lengch of irail. 

a. By referlng to t^he elevation plan and/or sectional drawing. 

b. Multiply the bridge taeasureoent and length of the projeetioti 
(in £9«t) . equate: 

projection « 18" 

18" - 1 1/2 |eet 

13.416 
X 1.5 
67080 
13416 



4 

r. 



20.1240 

Tail length is 20 1/8*' or ; ' 8 1/8" 
7. Layout consaon rafter line length. 
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SCBT 150.2 Wti JS 1.2,3.1 

H. v^inrt 4>.«iri,i|^i 2*% 4 m.f n m k pmlr of mt ttorMi. 
i« , An in ^reHguH taskii, deter»in« the cro«*n. 




c. . B5f, holding Che framing square with the body on 12 aad 
Che tongue on 6. Strike i piuab mirk on the tongue «c 
Che end of the 2 x 4 such chat Che crown vill be up, 

i. From the long » nt of 'the tnark, measure ou« the line 
length determined i^ step 5 (12' 3 9/16'*) . 

Uy put for birds jaouth. 

a. Square the top^ of the 2 31.4 at the matk. 

b. Using the framing square run a plumb line down the aide 

ottheZx'i.- ^ 

c. From ^the top" edge, measure down and mark 2 i/2".' 



^2 l/2'» '. / 



4 square, )xm a level line at thia mark. Thit 
level iine it called seat cut. 

Lay out for tail.' ' 

a. Refet^ to step 6 for length of tail* , 

b. Utilising skills gained. from previous tasks, mark for tall. 
Lay out for ridge shortening silowance. ■ . 




014 Uxm 



1/2 thletaiM* of «idg« 



A . FroM ih« pittkb Iiu« Mrked la stap 7 , asA«urc S«ck <m« 
. half Che 6|delmM'ef clw trttlt« bosvd. thia half diidi^- 
wwr>« B <t ^ fedwi>«rp«aiii^lM tfros the cht^ssI plm^ 
lin«. 




lis 



b, • nark new plumb line and scratch out the origin*^ wmtk, 

c. Scratch out old aiarklng to ellalnace cottlng on th« trrong 
mark. 

11. dicck work with laatructor. 

a. . Ralae your hand or call Instructor . 

b. The layout work nwat show tha total rafter length to hm 
wlthlst + 1/8" of the correct length. Tha lu^r to be left 
after cutting the birds aouth mat be vithin 2 7/16** - 
2 9/16'* and the rafter ouat be laid out with tha croim up. 

12. Cut your rafter. 

a. Ualng the toola and equipment aaaigned. 

e^tlona: 

I. The pitch is equal to thm over the . 



2. Line length of a rafter la deterained by nultiplying tim 

r ^ * *nd the of tha 

gilding. , ——————— 
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* NA\rAL COHSTRUCTION TRAINING CENTER 
. VCm HUENEME, CALIFORNU 93043 
SPECIAL CONSTRUCTION BATTALION TRAWING CSCBT) 150.2 



CUsslflcatlon: Unclassified 
Topic: Hip And Valley Rafter v 
Average Tl«ie: 2 Periods (Class), 8 Perioda (Pract) 
Instructional Materials: 
A. Texts: 

1. Builder 3 & 2. NAVPERS 10648-F, Cliapter U. 

2. Fraaing, Sheathing and Insulation, 
Delaar Publishers Inc., Unit 16. 

B» -References: 

I. Pundaiaentala of Carpentry, Volume 2, 
W.E. Durbahn/E.W. Sundberg* 



A Framing Guide and Steel Square, 
D.L* Sigmon. 



Tools and Equipment: 

1. Combloatlon square, 

2. FraiBing isK)uare« 

3. Keaauring tape* 

4. Sliding T-beval square. 



109 



(1 of IQ) 



0 

Tenainal Objectives;? Upon completion of this unK tlje 
student will hai^e laet all the requireoents of Persotjmel 
Readiness Capability Program skill level 150.2, "Light 
Frame Construction II", involving: |.nteirpr6t Ing con- 
struction drawings lor the layout of v»Kwd frame members 
for service-type stairs ^nd all ty^^as of raft«rs; 
and setting up, operating and performing operator's 
maintenance on the trailer mounted taws. This light 
frame structures to be erected and he tasks Involved 
with the trailer mounted saifs are t.^ be done by fol- 
lowing the procedures and meeting the specifications 
as stated on the jub sheets. 

Enabling Objectives: Upon completion of this topic 
the student wilJ be able to interpret the roof framing 
plan and construe tlou drawings for alylng out, pre- 
paring and erecting hip and valley rafters by follow- 
ing procedures as outlined in Job Sheet SCBT 150.2 i 
BU JS 1.2.4.1, "Laying Out Hip a^d Valley Rafters". 
The prepared rafters will be wlthi/n + 1/8" of the- 
specified length, the side cut will be within + 1/16"' 
of the specified angle, the lumber teft above the 
bird's mouth will be wijchin 2 7/16" to 2 9/16" at the . 
corner of the building, and the rafcers'«lll be laid 
with the crown up. A jtfb sheet will be.prov|«^ed to * 
the student . . * 

Criterion Test: The stwient will prepare aa^, Install « 
hip rafter and a valley rafter. The prepar^ rafters 
will be within ± 1/8" of specified l^th, the side 
cut will be within + , l/lj&" of the s^lf le^^aagle, thse 
lusdber above the bird's mouth' will be withii6 2 6/16" to 
2 f/16^ at the comer of the building, as^. the rafters 
will be laid with the crown up, ^ 



5, Sawhorses. 
6« CroBscyt saw, 
7. Pesicll- 



Portable electric circular saw, 
9. Hatmner. 



-I X 



10. Nnli aprcm. 4 ^ 

11. Irniler moimtcd saw In^; Hiding prljme piover* 

I . " Film. 

a. W-6719D ''Building Technique - Framing 

Hip, Valley and Cripple Rafters" (25 min. ) 

2 . Tran^^par^ncle?? ♦ 

a. llc:^ 10521. 101T-6, '^Rafter Tnhle'\ 

a, .Sample 5;, 

(1) Hip rafter* 

(2) Valley rafter. ^ 
b* Mcufel. 



(1) Platform frame buildinp.. 
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c» Job IShtset* 



(1) SCAT 150.2 BU JS %^ylng Out 

Hlp» Valley and Cripple flafiers". 



A* Materials » 

a. 2 X 4*8. 

b. i6d box nails* 

c . 84 ^ox nails • 
Training Aids Equipment: 

1. 16^^!^ projector 

2. Overhead projector. 
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Q UTLIHE O F WSTWJCTIQ^v 

"-^ — ^T-f; ■ . . 

I. Introdt3ict^on to the Lesson. , 

A. F.st^ihliKti contact. , : • ■ . 

2. Topic:, Hip and Vat ley Rafters. 

B. Establish remHhas^^ 

!. Hip rafters are roof members that 
extend At 45^ from the plate lines 
forming nn outside corner to the 
ridge, whose >?arpose is ta support 
hip Jiv kf?^ rcHif shenthlng and rooClng. 

: . Valley rafters are roof frame mewbt^rs 

chat extend at 135" from the plate lines 
forming an. inside corner to the ridge, 

^ wfaose purpose is to support valley 
lack-,, roof sheathing and roofing. 

y ^ . Assignment: 

■ i 

(i) Builder 3 & 2i NAVPERS 

Chapter ll.^p^ges 324-327. 

<7) . Krawifi^. Sheathing and 
. I,nsulat£on, Unit 16, 

'C. f.«;t^bH.s!i effect. 



litSTRUCTOR ACTIVITY 



SCBT 150.2 BO IS^ll 4 
' STUDBHT ACTIVm 



I. A. Introduce self and topic. 



I.B. Motivate sti^ent By stating 
that this knowledge is essential 
In advance roof framing. 



■ V 



I.e. State learning objectives. 
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OUTLIItE or WStAUCTtON , 

a. Pass course. 

b. Perform better on the job. 

c. Get adv«|iced. ^ 

d. Be a butter builder. 
0. Overview. / / 

1. hsk questions any time. 

^ 2. Job 8lieet# are to be ttsed ma guide. 

3- job st^cdb may be requested for 
* personjkl references. 

II. PreseBCaclon. • * 

A. laeroduce job sheet. ^ 

1. SCBT 150.2 BU JS l.?.4.1, "Laying Out 
Hip and Valley Rafters". ' 

* ^ * 

B. Hip rafter. ' ' ^ " 

1. Unit of run for and valley * 
rafter. ' 




.«IUplt of run far .hijp or 
valley rafte^^** 16.96 
or 17 inches. : 



INSTRUCTOR ACTIVItY \ 



s6BTa^0.2 Btl XG i, .4 



a.- Upon completio'i^ of this 
topic you will be abi'^td^ . 
interpret construction drkwing^ 
in laying but, preparing and ; ' 
erecting hip' and valley rafters. 



11. A. Hand out Job sheet. 



^ II. B. Explain why the unit of 
run has changed; 
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OCILCRE OF INSTRUCTION 



2. Unit of riae. 



INSTRUCTOR ACTIVXTf 



SCBT 150.2 ms IG t^A 
STOD8NT ACTXVm 



a. 6 inches. 
Bridge measure. 
a. Rafter table. 

(1) Length hip*or valley per foot 
run Is on the second line. 

(2) If itni^ of rise is 6", locate 
brJbdge roegsurej^n the spcnnd 
line under number 6^ should 
read 18. 

Line length Is detertoined by multiplying 
bridge measure and total run. 

EXAMPLE: 



XI. B, 3. Pasi^ out framing square. 
Use transparency IICS 10321. lOlT-6 
to point out key infortaation to 

look for. 



I.I.B.4. Bemonstrare^Hne length 
calculating technique. 



18 
"l8 
198 



198 inches 
or 

16 it, 6 In, 



Length of overhang is detenained by 
imiltiplyltjg bridge weasure, and 
projection (in feet)." 

HCAMPLKt Projection « 18" » 1 1/2 ft. 



II. B. 5. DeawnstraCe calculating 
technique for overhang. 



11.9 



--ERJC 



18 

18 

27 



27 inches 
or 

2. ft. 3 in; 
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OUTLINE OF INSTRUCTION 

16. Introduce flla. 



a. MN-6719IS "Building Technique - 
Fraalng lUp and Valley Raft 

7. Discuss key points to look for. 

8. Show filB. 

9. Disruss filBj. ^ 

a. lilghlights. 

b. Accuracy. 
Steps of procedure. 

1. Uyout hip rafter line length. 

a. Select and set 2 x 4 on saw horse. 

b. Determine crovm. 

c. Strike a square mark on the edge 
approximately 2 Inches from the end 
and locate midpoint of the squared 
mark. 

d. From this mark, measure out line 
length, 

e. Square this n«w mark and locate mid- 
point ^f squared line. 



2. 



Mark for side cut for tlie top the 
rafter. ^ 



INSTRUCTOR ACTIVITY 

II. B. 6. Introduce film, 



SCBT 150.2 BU IG if 4 
STUPENT ACTIVITY 



II. B. 7. Discuss key points. 
II. B. 7. Show film, 
II.B.9. Lead discussion of film, 
II.B.9.a. Ask questions. 



II. C. Take class out in the 
field to demonstrate hip and 
valley rafter layout technique 



II.B.9. Participati 
in discussion. 



1 --^ 2 
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OUTLINE OF IN5T11UCT10N 



K Lavoul f<^r blrdR raouth* 

a. Mark opposite side cuts intersecting 
the center mark of step II.G.l.cJ* 

b. Run :^ plttmh line down fro© the 
f;horfr>i end of sldo cut tsarkings. 

Run n plumb Une down from the* 
squarf^d nwirk used in ntep . 

From the top of the edp#% tnonstire nnd 
mrirk ? 1/2" down on plumb Mnv In 
st^p 1 * 

p. Mark n level line through thl^ mark 
and Brratcli out nny marking beyond, 
the plumb 1 Inv m:\ t ked in step b . 

1 iv^^t tall for hip rafter. 

. Frr»m the line length marking of 
st^'p ir*G*l.d*t Tnen«>ure out 2 ft. 

1 in, 

: . Square this mark locate midpoint 

of squared line. 

z. Mark opposite side cuts intt^rsect ing 
the center point* 

Run a plumb line from the shorter 
end of side cut marking on face of 

2 X 4» 
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IHSTRUCTOR ACTIVITY 



STUnaiT ACTIVITY 



II.C*3. Stress ^he importance 
in this portion of layout work. 



II X. 4* Stress importance in 
this portion of layout work, 
tise siBiple sketch to clarify 
this cut* 



i 3 3 i 



rnrtrn laftcr ai tUv ri<ij;e 
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- SCBT l/SO.2 BU IG ll 4 ' 

OUTLINE OF INSTRUCTI<M< IHSTRUCTOR ACTIVITY 'STODEWT ACTIVITY 

a* Holding a oeaaurlng Cape perpendicular 
to the side cut marking^. made in 
step locate points on half 

the thickness of the ridge board. 

b» Run side cut markings through these 
points and cross out old markings. 

c. Run plumb cut markings from the 
short *end of the side cut marks « 

Valley rafter. i 



In laying out for the birds mouth for 
a valley rafter t use same procedures 
as in laying out for the hip rafter 
except the running of plumb line down 
from the long eiut.of the side cut 
marking in step II.G^3*b, and the not 
scratching oitt of any markings as in 
step II.G»3.e^ 

In laying for the tall cut for a 
valley rafter, use same procedures as 
in laying out for the hip rafter except 
the running of plumb lines down from the 
long end of the side cut marking in step 
II-G.4.C. 



III. Application. 

A. Student practice individually in laying out 
a hip rafter and a valley rafter for the 
practice building using bridge measure 
method. Rave layout «5rk checked then' 
and erect rafters. 



III^iA. Be available to show, 
assist an<i supervise the 
student . 



lli«A« Student 
practice ii^iyidually ^ 
seek instructors asaigC* 
ance if help is ne€Nl^. 
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OUTtTWE OF lji?5^JrCTl()N 
IV. Stiftmsaty. 

A. Hip ami valley r.ifterf?. 

1 . Unit of run. 

2. Bridge moasurt*. 
a* tine length < 
b. TnlK 

3. Birds nrnuth Irngth. 
1, Hip. 

' I . 1 -« i 1 C li t . 

A. Hip. 
b. Valli>v. 
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IltSTRUCl^ ACTIVITY 

vt . 



scscr 150.2 Bu, t<r3R ,k 
studeht' activit^ ' 
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V. 'Ifst 



Shoi t i 



A. Student will perforia criterion test 
as stated. 
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NAVM, CONSTKUCTTON IKAININn CF.NTKR 
nm HUKN»m» CAtlUJRHXA 930A3 

JOB SHEET 



TITLE: t-aying Ouc Hip and Valley Rafters. 

INTROmiCriON ; This Job sheec is to guide you in laying out of hip and 
valley rafters. 

Tools. Equipaent and Materials ; 



1. 


Measuring tape 




Fraadng square 


3. 


Combination square 


4. 


Sliding T-bevei square 


5. 


Sawhorses 


6- 


Pencil 


7. 


Crosscut saw 


3. 


Portable electric circular saw 


9. 


Hasoaer 


10, 


Nail apron 


n. 


Trailer mounted saw including priise tojver. 


12. 


2 X 4'8 


Questions : 



1. What is the unit of run in laying out for a nip rafter? 
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7f. 
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J. Ik-f «Tlttill». I In. {,j,im III thl» iMllhlltlH. 

2. Determine the wntc rise. 

a. ''By referring to the elevation plan and or Che sectional 
drawing. 

Wl^^be shown thusljr: 



f 



NOTE: !6-96 or 17 Is used as the unit of run when working on a 
hip or valley rafter. 



13n 
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8C8T 150.2,80 is 1. 2. 4a 



P«tem4tt« bridge aeAxure using PyChAgortan Th«ory. 

given: a ■ 16.96 

(16.96 X 16.96) + 6 X 6) • c2 
287.6416 + 36 - . 
324.6416 - 

18.02 
V3 24. 64 16 

11 



224 t ^ ' 

3602 [ fe416 

The bridge smasure is 18 Inches. 

HOTE: 16.96 or 17 is used as th^ unit of run when working on a 
hip or valley rafcer. 

Deceraine bridge -laeasure using the rafter schedule. 

a. From the rafter schedule on fxaaing square, read the nuober 

given on the second line under th« nuaber 6. The number should 

Determine line length of hip (or valley) rafter. 

a. Huitipiy the bridge aeaeure and the total run (in feet) eg. 

Step 1: 18 Step 2: _16 

U 12 19g 

18 M» 

198 72 

6 

Line length of the rafter is 16 feet 6^inche8. 

(1) Total run ie^ one half the span of the building, eg. 

Span • 22 feet. / 

22 f 2 • ir feet. / 

Total run * 11 feet. 
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SCBT 150.2 BU JS 1.2, 

0«CiTtaine Une length tif the tail. 

a. iy eef«rrittg to ehe ^elevation plan and or sectional drawing 

b. Multiply the bridge measure and Che length of projection 
(In f«et) , 

pro let Clan « 18 laciics 
13" ==> 1 i/Z ."c^f. . 

15 - ' . ' 

9 

1-3 . ■ , • 



^ / Inchu.s • 

Tail lengtn is 27 inches or 2 teec 3 inches. 
Layouc hip (^r vallev) r-itjr line Ungch. 

a. Select a straight piece of 2 a 4 and sat it on a pair of ' 
saw horses. 

b. Z'et ermine t>.e cro'^i. 

c. Strike a square mark cn the edge approxiisacely 2 inches fron 
^ :he end of the 2 x i and find the center- of the squared marK 

(i) In layout \^irk lor hJp and valley rafters, work £rcm t!- 
center 1 In^ 

d. rrora this nsark, r.easuro out the line length determined in 

Step 6 , 

(i) This aiark will be exactly on the corner of the 5uild|^g 

Mark for side cut fo.- the top of 'the rafte-, this marking must . 
through the center nark. 

a. Jepending on whether a single or a douole side cut is needec 
saark far side cut, by holding 8 1/2". and 9" on your framing 
square and sharking on the 9*' side. 

h. Side cut of a hip or valley rafter is made by using the unit 
of tun and the bridge sieaaure on your framing s<iuare. Mark 
on the bridge measure side. 
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9. Oec«cmlo« sid« angle cue using the cftfter «che4uX«. 



a. Fr<m ;%£eer scMuXe. on 'ir«iiag a^uar*/ r«i^;£k« ^ 
nusber given on ehe lasc line under nuotiet 6. The au«b«r 
should read 11 5/16. 

b Ualng this nuabet^ll 5/16) and 12 on the framing square, 
nark on the 12 side for the" proper angle. 

(U You will find thac^ Che angle forroed by this mark is 
the satae angl^ as that in step 7» 

4 

10. Layout birds-mouth for hip rafter. 

3k. MtV. % square at tha marking for line length. 

b. rltid the center of the squared Kiark* 

Using the numbers 8 1/2 and 9 on your iraming square* mark ^ 
opposite side cuts Intersecting at the cQntei" mark. / 

a. FrDta the shorter end of the side cuts laarkings pin a plumb / 

line across the face of the 2X4* 

Run a plumb line across the face from the squared line length 
taark* » 

i , rroa the top measure down and mark the amount of wood equal 
to the wood left on the cowoon rafter. 

g. Hark a level line through this mark, 

h. Scratch out the marking beyond the pludb line marked in 
step lOd* 

11 • In laying cut hlrdsnaouth for a valley rafter. 

a. Run a plumb line from the longer end of the stde cut marking 
in step 10c. 

b* Run the le^el line to this plumb marking through marking 

in step lOe. O 

12 * Layout tn^ll for hip rafter. 

a. Octermltte length of projection from acctional drawing* 
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b. mUipiv bridge n^iiur<} <18),«iHi l^th ot projctttlun 
(In feetVeg. 

Projection • 18 Inches - I 1/2 feet. 

18 • 

X I 1/2 
«. "9 

IS 

2.7 inches or 2 feet 3 inches. 

c. From che line length aarking measure out 2 feet 3 inches, 
square this mark and locate center. 

d. Using 8 1/2 and 9 on your, framing square, mark opposite 
side cuts Intersecting at the center point. 

e. Using 6 and 17 on your framiag square 'run a plunfa line frooi 
the shorter e'nd of the side'c^t marking. 

Uyout tail for vailey rafter. 

a. Sane procedures as in step 12 except, the running of plumb line 

trcH! the long end oi side' cut markings. 

Shortening rafter at the ridge. 

.1. Run side cut markings through midpoint of squared mark in 
step 7c. 

b. Holding a taeasuring tape perpendicular to the side cut 
niarkihg, locate points one half the thickness of the ridge 
board. 



c. Run new side cut marking through , these new markings and 
cross out the old side cut markings - 

d. Run piujsb cut markings froo the short end of side cut markings. 
Check work with instructor. 

a. Call for tastrUctor - have a framing square handy. 

b. The total length of the rafcer oust be within 1/3^ of being 
correct, the si^ cut from otte end of th^ angle to the 6th€t 

be vlthln + 1/16**, the lumber left after c«ttln$ out the birds- 
aouth must be such that the portion that will be directly over 
the building co«tier be within 2 7/16" - 2 9/16", and the 
rafter jsust be Jaid with the crown up. 

Cut your rafter. , * 

Using tool md equips^nf^^^ned. ' ' 
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NAVAL CC»l$tmJCTION TRAIKIMG CEHTER 
PORT RUENEME, CAilFORNU 93043 
SPECIAL CONSTROCTIOK BATTALIOI TRJiUflHG (SCBT) 150.2 



ClanAif icAtion: Unclassified 
Topic: ^ipt Valley and Cripple Jacks 
Average Tim^: 2 feriodn (Clase) 8 Periods (Pract) 
Inetructiotwl Fteterlals: 

A. Texts: 

K miUde- 3 & 2, KAVPERS Chapter 11, 

pages 332 - 316. 

2, Framings Sheathing and Ins'jlat ion, 

Delioar Publishers Inc.. pagea 132 - 135. 

B. References: 

1* i'XmdaMintals oi Cairpeatry^ Volirae 2» 
M.E. Durbahn/E.W* Sundberg* 

2. k Fra&lng Guide and Steel Square ^ 



TcN^ls, Equlp^nt and Hater ialai 
1* Trailer mounted saw including prime mir^^r. 
2» Portable eli^tric circular aav« 
3. Crosscut sav. 

V 

4« Combination square. 



Terminal Oftjeetivess Upon coqipletiosi o£ thia uait tha * 
atud<e^nt irill fiave set all the raquircaeiita of Paraoonal 
Readiness Ciq^a&iiity^ Ptogrnpi aidtlX Icryal 150.2» %lg1it 
Frame Cons true tiibn XI*% involving: intarpratiag coa^ 
struc^tion drawings for the layout of wood fraae nee^ra 
fot aervice^^t^pe stairs smd mX% typ^^a of rafters; mid 
setting upt operating and p^rformiof operator* a in ti»a* 
on the :^^railer. i^unt^d saws « . The light ttmm atpscturaa 
to be erected and the taska involved with the trailer 
mounted saws are to be done by following tha proceduraa 
and meeting the specif lea t Ions on the job sheets* 

Enabtthg Objectives: Upon completion of thia topic tha 
student will be able to interpret the roof framing plan 
and construction drawings for laying out» preparing and 
erecting hlp» valley and cripple jacka by following pro« 
cedurea as outlined in Job Sheet SCKt 150*2 BV JS 1»2«5«: 
'Xaying Out Rlp^ Valley and Cripple Jaeka**. A job aheet 
will be fumiahed to* each atudant* Tha hip^ valley ^d 
cripple jacks will be within ± 1/3'* of the apecified ^ 
length t the aide cutCe) will Fe within + l/W^ of the 
specified angle cut^ the Ims^er left^ainive the bird* a 
mouth will he within 2 7/16** to 2 9/16^, and the rafters 
will be laid with the crown 

Criteri0a Test s Tii« sCudime ifill prep«r« m^' install • 
hip Jack, valley jack, msd « cripple Jiusk* tbe pc«p«c«dl 
raft CM will be within ± 1/8" of specified leogth, the 
side cuts will be within + 1/16" of the specified angle 

cut, t\m IxaSmr left ahove the fiird*s wmth ifill he with- 
in 2 7/16** to 2 9/ie**, aiMl tim rafters wiU h«v« the * 
crown up* 
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5, 



Measuring tape. 



Honework: Read: 



6. 



Frying square. 



8. 



Nail aproa. 



Sliding T~beveX square. 




9. Savhorses. 

10. Uas«uer, 16 oz. 

11. 2 X /s*8. 

12. 16d box nails. 

13. 8d box t>^ils. 
Training Aids & Devices: 

1, Transparencies. 

a. lies 10321. lOlT-6. "Rafter Table". 

2. Locally Prepared Materials, 
a. Model, 



(1) PlatforiD frame building. 



b. Samples. 



(1) Hip jack. 




(2) Valley jack. 



(3) Cripple jack. 
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Job Sheets. 

(I) SCBT 150,2 BU JS ,1.2.5.1, "Laylisg 
Out Hfp, Valley and Cripple Jacks". 



TraigJ.ng Aide Equlpra^nt: 
1. <>rerh«ad projectofw 
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4 



I. laeroductioa to the leaiion, 

A, K^tabXiBh contact. 
I . Name 

2^ Topic: Hip, Valley and Cripple Jacks. 

B. Establish readlnass* 

I. Hip Jacks Wre roof fraisie aeiabers 

that extend at right angles from the 
plate line to the hip rafter whose 
purpose Is to support roof sheathing 
and roofing* 



2. Valley jacks are roof frame members that 
extend at right angles from the ridge 
board to the valley rafter whose 
purpose: s to support roof sheathing 
and roofing. 

3* C«^lpple jacks are roof frame inembers 
that extends from the hip rafter to 
the valley rafter whose f>urpose Is to 
Jiupport roof sheathing and roofing. 

4. Assignment. 

a. Read 

(1) Builder 3 & 2, NAVPERS 1064^-^F, 

pages 332 j^36» 

(ty^ Fraalng, Sheathing & Insulation, 
pages 132 - 135. 
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IWSTRtlCTOR ACTIVIlIf STW^ ACTin jy 



I. A. Introduce self and topic • 



I.B* Motivate student by stating 
that this information is essential 
in advance roof framing - define 
and state purpose of hip, valley 
and cripple jacks. 



c 

OtfTLIKE OF mSTRUCTION 

C. Establish t^^fprt. 

1. Value. 

a. Pass course. 

b. Perfona better on the job. 

c. Get advanced* 

d* a better bulldar- 

Overview* 

1* Ask questions any time. 

2. Job sheets are to be lu^ed as guldep^ 

3* Job sheets may be requested for 
perscmal references. 

4* Stress accuracy* 

II. Presentation* 

A. Introduce job sheets* 

1* SCBT 130*2 »u JS l*2*5*lt •^Laying 
Out Hip, Valley and Cripple Jacks". 

S. Bip, valley and cripple Jacks* 
1* Unit run is 12 inches* 
2- Unit of rise is 6 inches* 



SCBT 150.2 BlI IG 
INSTRUCTOR ACTIVITy STIfl>gWT. ACTIVIT Y 

I.e. State learning objectives. 



I.C.I. a. ^pon C(»apleeion of th^s 
topic you will hm able to intrepret 
construction drswing in laying out, 
cutting and erecting ,hip, valley 
and cripple jacks. 



ouTUHE or ixsmomcH i 

S. Bridge sieasure is 13.42 Inches. 

4. Length of overhang is 2 feet 3 inches. 

I 

5. Cotmaon dlffarence of- jack at 16 
lQc;he6 on cencer is detennihed 
by using ratio and proportion. 

EXiA^LE: c » cosmon difference In length* 

16/12: C « 4/3 x _J1_ 
13*42 ^ 13.42 

3C » 53.68 

C - 17.893 1/ 7/8 Inches. 

Cciiason difference of jacks Lt> 

17 7/8 inches or 1 foot 5 7/8 in. 

6. Side cuts of jacks. 

a. 12 and 13 7/16 on the framing 
square, mark on the 13 7/16 side. 

b. If using rafter table^ the flfrii 
line is for the side cut of jack^;. 
Under 6 locate nis^ber of fifth line, 
the niMaber should read; 10 3/4 » 
this means use 12 and 10 3/4 on 
framing square, marking on the 12 
side* 
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IMSTmiCTOR ACTIVITY STW«MT ACTIVITY 



II.B.S. De&onstrate coismon 
difference calculating 
technique on C/B« 

Have student i#ork at similar 
cype of problem. 



I 

OVTLINE OF INSTRUCriOM 



4. Shortening allowance. ^ 

a. Run side cut of Jacks through 
nildpolnt. 

b. Allow deduction for one half 
thickness of hip rafter^ 

c- Hark new side and cut marking 
through thl« new mafk* 

d. Square the long potnt at the top. 

e. From this squared Ifne^ maaaure 
down 1/ 7/8 Inches an necessary. 

Square these markings, 

N01*Et Tho squared lines will be tfie 
long points of hip jacks* 

5. Layout a p/tlr of hip jacks?. 

a. Place 2 x 4*s, one on each side 
of template* 

b. Transpose marking from te^Iate 
to the 2 X 4*s for long point, 
birds month and. tall length. 

c- Hark for side cut. 
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SC»T 150.2 mj IC li j 

I JTROCIOR ACnVtTY SttlSgHT ACTIV^TT 

II .C. 4, E^ihasiea sttbrtenlng « 
technique. 



HI.C.S. Shou students laying 
out of the jacks in pairs will 
help elisiinate error In side 
cutting of jacka. 



> ■ ^ • ) ■ 

t 

mTLXm, OF IMSTRUCriOH 

4. Shortening allowance. 

a. Run side cut of jacks through 
midpoint. 

. b. Allow deduction for one half 
thickness of hip rafter. 

c, Mark new side and cut marking 
through this new mark. . 

d. Square the long point at the top. 

♦ e. From this squared line, measure 

dovm 17 7/8 inches as necessary. 

t . Square these markings . 

NOTE: TJje squared lines will be the 
long points of htp Jacks. 

5. Layout a pair of hip Jacks. 

a. Place 2 x 4^s, one on each sidi^ 
^ of template* 

b. Tranaposa marking from template 
to the 2 X 4*s for long point* 
birds mouth iind tali length. 

Mark for side cut. 



• 
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STUI^KT ACTIVITY 



INSTRUCTOR ACTIVITY 



II.<\4* j&cphaalze shortening 
technique* 



Show sttulent.*! laying 
out of the jacks in pairs wlU 
hi^lp ulimfnate en i»r. ia si tit* 
cutting of jacks* 



i U 0 



mrrtiwf OF fH!;TRU(m oN 

d* Mark for plumb cut. 

Mark for birds mciuth. 

f. MMrk for facia cut. 

PART n Valley Jacks 

K . DeteruJine total run of longest 
valley Jack. 

a* Inner comer of building to 

the center of the first ronroon 
raf ter . 

Subtract thlB dimension from the 
spacing on center of r^^fter, 

r. Determine line length for this valley 
Jacks. 

6. Layout line length for vaPey Jacks^ 

a. f?elect and set a straight common 
rafter on saw horses* 

b. From the long point of the measure 
down of llae length for longest 
valley jack calculated in fitep 

11. B. 7. 

c. Prom this mark measure length of 
common difCeripiace back up^to the 
top end of rafter. 

d. Square these marks. 

1 
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OUTLINE OF INSTRU CTIO N 

NOTE: These marks will he the long 
* {>4>inLs of vailfejy jacks. 

9. Shoft^^nliig allowance^ 

a- From the plwmb cut on the comuon 
rafter » dt^duct the full thfcknenb 
of the ridge board- 

10* Layout a pair of valley Jacks. 

a. Place 2 x 4*s, one on iuicli 
ot template* 

b* Transpase marking from tfiuplati' in 

the 2 X for pliunh cut at t\u* top 

and the long point of the sid^- cut. 

Mark fur ulde cut » 

d. Mark for plumb rut* 

^^ir t n I . Cr tppl e Jark 

il, I>i'frrtnine toi.il riiii of l4)n|;at»l < ripple 

a. Ct.MUer of the ghorte^r. valley rafter 
at the ridge to the point of intt^r- 
section of the center lines ol hip 
rafter and the ridge* 

b» Add this dlmensiun to the ^tal run 
of the shortest valley jack lur 
theorat i cnl dl mv^nsion . 



(10 



U) 



INSTRUCTOR ACTIVITY 



SCBl 150.2 BU 10 li ) 
STUTONT ACTIVITY 



I I.e. 9. Explatn lu.w Ms will 
allow shortening for one half 
th«2 thickness of the ridge board 
and one half the thickness of 
the' valley raftt;r. 
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OUTLtXE OF INSTRUCTION 
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Sxil>lr,irt twt> t lf«e lli^f t i*r spfti jn)t from 
thec»rat (<:a1 d!itiensi<m. 



12. I>f^trrTnlne Hne lengtU of thin cripple jack. 

a. Multiply hrlclp.r meAsure by tafal run 
of IcMigpRt crif ple jark* 

15. Layout Hne length for cripple ja^rk. 

Select 5ind ^^X a <irrap of 2 x 4^ 

long enough foi: tflili? Jack on a pair ^ 

of sawhorseB . 

b. Square a line on the edge, ^pprox^ 
Isuitely 2" Crom one end » 

c. Meanure and mark for length of 
cripple jack* 

d. Square a line on this mark. 

e. Locn^^e canter on the square mark. 

I ' 

f. Matk for side cut through these centers^ 

14. Shortening allowance. 

a« D4duct for fM^l thlckneas of. a 2x 

/ 

b. Mark for t^ow side cut. 

15. Mark for plusssb cut 



INSTRUCTOR ACTIVITY 
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STUI«NT ACTIVITY 



U.(Ml/r. Explain this 
portion of deducting of 
ts0o rafter spacing. 



er|c 
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OUTUNE OF IN STRUCTIO N 

16. DeterTalna cotoroon difference of 

Ill* Appl ic4t ion. 

A. Student practice* 

1. Laying out of tcMnpl.ites for hip 
Jacks and fur valley jack.s^ 
Individually* 

Laying tiut of a pair of hip 
jacks and a pair of valley jarkb, 
IniH vf dual ly . 

^. Laying i)Ut a cripple jaci* , 
Individually. 

1 \ ' Nummary 

A* Hip, valley and ctrlpple Jacks. 
\h\\ X iit run* 
Ifu it ut r iiite. 
* Bridge measure, 
a* Line length, 
b. Tall length for hip jacks. 
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I NSTRUCTOR ACTIVf l'l'Y STUDENT ACTIVITY 



OUTLIHE OF IMSTRUCTION 



r 



INSTRUCTOR ACTIVITY 



SCBT 150.2 BU 10 iL.j 
STUDENT ACTIVITY 



4. Bird& muutb lot hip jack.s« 

Id^il cut for hip Jacks. ' 

6. Shorteaing* 

a*, Hip jack one half thlcknesa of 
hip rafter* 

b. Valley Jack - a full rhlcknt^ss 
of the ridgi! boards 



Cripple Jack - a full thicknens 
of a 2x* 



A. Stud«fsit %#ill perform criterion test 
as seated. 



V. 



Test : 



ERIC 



SCST 150.2 BD JS 1.2.S.X 

NAVAl. CmSTRycnOM TSAJ^XNG CEISTER 
?ORT M12ENEKS, CALIFORNIA 93643 

SPECIAL comTmmm MATuum tbaikibg (scbt) 150.2 

JOB SHEET 

Title: Laying Out Hip, Valley and Cripple Jack«. \ 

Introductlott ; This Job 3h«et is to guide you in Che laying out of hip 
valley and cripple jacks. 

Tools, Eq-oipTOent and Materials : 

1, Measuring tape. 

2. Frwoiag square. 

3- Comblaatioa square 

'■*. Crosscut saw. 

5. Portable electric circular saw. 

b. Sliding T-bcvel square. 
Sawhorses . 

8. Pencil. 

9. 2 X 4's. 

10. Trailer jaounted saw Including prlae mover. 

11. Haasaer . 

12. Nail apron. 
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Procedures: 



I. I>*-nnine the span cj the building, 
a. By referring to the floor plan. 
Decernine the xmit of rise. ^ 



2. 



a. By referring to the elevation plan and/or the sectional 
drawing. , 

b. Will be shovTi chuslyj 

12 





^ ^ 
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I>«tBrmine the bridge oeasure uilag pythogore*a theory. 

a. Ua« pythagoreAit theory, «xa&ple: 

- Giveni a • 12 

b - G 

{i: X U) > (6 X 6) - 

144 + 36 » 

130 - 

13.416 
V' 180.00,00.00 
1_ 

W so 

69 

264/ ilCO 
1056 
26817" 4400 
2681 
26826/171900 
160956 

The bridge a»eA»ure is 13.42 or 13 7/16" 

Detemdne bridge measure using refter schedule. 

3. rro» the rafter schedule on your framing aquare, read th« 
nuaber given on the first line under the nuasber 6. The 
number ahouid read 13.42. 

Determine the cojsjaon dlffersnce between jacks. 

a. Depending on rafter spacing the coasaon difference will 
vary, exai^le. 

'I) Rafters at 2' 0" on center. 

' 13.42 

X 2 

26.84 or 2' 2 13/16" 

Coa»BOtt difference in thia caae la 2' - 2 13/16". 



(3 of 11) 



SCHT 150.2 811 JS 1 .2 



(J) K.iiUis ii ! !»** on {'tmtur. 

Id" - I 1/3 foot, ^ 

X I 1; 3 
4*4 7 
U42^ 

17.39 or r ^^8^^ Common difference is 1^ 5 ':;V' 

Deiamine the cotai run of the longest hip Jack. 

a. 3y measuring Lae distance from the outside corner of the 
building to the center of the longest hip Jack placement 
marked on the top plate. 




Deterrnine line length of che hip jack. 

a, bv sjultiplying bridge measure (13.42) and total run 
CIO' 0'*) in :eet, example: 

13*42 
X 10 

1 34.20 or 2 3/16" 

Select a straight common rafter, 
ji. 5y looking tnrough your commons. 

b* Pick a good straight piece, this member is to be '^sed as 
template for ill your hip Jacks. 

Lay out line length for hip jacks* 

a. Set your selected comon on a pair of saw horses* 

b. Run a plumb line from the birds rnouth to Che top qf^the 
coiTOon. 

c . Square at the rop . 1 C ,4 
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d. From chis a^jrk ss^Asura out the Horn length of th« lottg«»t 
hip jack 4«t«ra±a«d in «tep 7, 

e: S^uiirr this auirk and l?5cate cenctr of ch« squared line. 

^«tenaijie short ^r/n-j •iiovaace. 

a. Using 12" and 13 7/16" on your framiag square, mark a 
line through the center siark in step 9.e. Mafk on the 
13 7/16" side of the square. 

b. 3y holding your tape perpendicular to the -side cut 
sarking. deduct for one half the thickness of the hip 
rafter, / 

1 Mark nev side cut marking through' this new mark and cross 
out the old auarkiag. 

d. Given: 1;2 thickness of hip rafter « 3/4". 




NEW SIDE CUT MASiCING 



Deteraiae long points of hip Jacks. 

a. Square the long point of the side cut aarking in 
3tep 10. 

b. From this squared line measure out cotasjon difference 
of jacks det«rmined in step 5 (11* - 5 7/8") as many 
times as necestary. ^ 

c. Square the aarkings. 

d. These squared lines are the long points of hip jacks. 
Lay out a p«ir of Ijip jacks. 

a. Place two 2 x 4 'a, one on each aide of template. 

b. Transpose Barkings on template to the 2 x 4 '3 for bird's 
i^uth, tail lengths and long point of hip jacks. 
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f c. Use U" and 13 7/W on fraaing aquare to mtk for 

cut . 

d- Use and 6" ,j aark for plumb cut. 

Mark for bird's aouth as in previous tasks. 
i. Mark for tali cut as tn previous tasks, 
^A- 



c 



b 




TEMPU\TE 



N'OTB: Place marks "a" as shown to designate side cut of each 

rafter, "b" for bird's mouth and "c" for end cue of call 
Working jacks In pairs will hei? eliminate cutting jacks 
with the same side cuts. 

,3. ChacK. work witn the Instructor. 



a. 



Call instructor - have a framing square handy. 

The total length of the hip jacks ausc be vlthin ;r 1/8" 
ot being correct, the side cut to within 1/16" of 
being correct from one end of the angle to the other, the 
lumber left after the cutting cut the bird's mouth must 
be within 2 7/16" - 2 9/16", and the rafter must be laid 
with the crown up. 



Par- ri; Valley Jacks. 



5. 



Determine the total rxjm of the longest valley jack. 



3y measuring the distance from the inner corner of the 
building to the center of the first common rafter and find 
the difference of this dimension from the rafter spacing. 

dimension from the total run ofi the 

common rafter. 

Given: Rafter spacing - 16'' on center 

Distance from first common rafter to iimer 
comer - 12" 

Span of building - 22' - 0" 
Total run - 22/2 • 11' - C" 
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The tui.ii rlin oi the Iongt!«t v«i ley - lO* - 

7. Oeteraine line length of this valley Jack. 

a. 3y auitlplylng bridge aeasure (13.-42) and total run 
(10' - 0") in feet, exaaple: 

13.^2 

X 10 

134.20 or 11' « 2 3/16" 

5. Select a straight coonon rafter. 

a. As m previous task. 

9, Lay out line length for valley jack. 

a. Set your selected cotssoon on a pair of sav horses. 

b. From the long point at the top of your rafter jneasure 
out line length of the longest valley jack (11' 2 3/16"). 

Square the laark at the top and locate center of the squared 
line . 

10. DtJteraine shortening allowance. 

a. Using 12 and 13 7/16 on your framing square, aark a line 
through the center mark in step 9,c. Mark on the 13 7/16" 
side of the square. 

b. By holding your tape perpendicular to the side cut marking, 
deduct for one full thickness of a 2 x 4. 

c . Hark new side cut marking through this new raark and cross 
out the old side cut marking. 



d. Given: Thickness of valley rafter « 1 1/2. 
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i 



NOTE: One full allowance of th.. 2X will CQmp«ns*te for 1/2 thtck- 
211 be TzxU '""^ "^^^^^ ^^'"^ '^^'^^^ ^^-'^^ 

11. Determine long polncs of valley jacks. 

a. Square the long point of the side cut marking in 3tep 

b. Fron this squared line measure out conmon difference of 

jacKS deterr.irjed in step 5 (1' - 5 7/8"). 

c. Square the markings. 

Jacks/'^"^"'^ nmrkings are the long points of other valley 

12, Lay out a pair of valley Jack. 

T Place two 2 x 4's, one on each side of template - 

b. Transpose marking on template to the 2 x 4's for ridge 
cut and the long point at the top side of the valley 

J ICS • " ' 

- ^e 12" and 6" on f raining square to mark for pluafa cut. 
fse 12"^and 13 7/16" on framing square for side cut. 



d. 




.TEMPLATE 



Check work with the tni^tructor. 

a. Call instructor - have a framing square handy. 

b. J^e total length of the valley jacks must be vithin ^ 1/8" 
ot being correct, the side cut to within ^ l/W of ^ 
being correct from one end of the angle to the other, and 
Che rafter must be laid with the crown up. 



(8 of 11) 



i*art ill: Cripple Jack- 
al Determine the total run of the longest ^^^ipple jack. 

a- Measure the distaace of run the eenCdr ot the shortest valley 
jack ac the ridge to the point of Intersection of the center 
lines of the hip rafter attd the ridge e.g* 4"; 

^ Add this dloen^ion to the total run of the rhor^ctf^*- valley 
jack e*g. 7' - 4" total run of the shortest valley jack. 



7 - S*' Theoratical dimension of cht shortest valley jack 
:or calculating of cripple jack* 



Subtract r-^o times rafter* spacing (2 x 16'*) * 2 ' 8" 
■^r 32** frcn** the theoratical dimension acquired in step 

7' - 8" 

5* ^ 0) total run of the longest cripple jack* 

Detexrmine line length of this cripple jack 

a. By :rjultipiying brifij;e taeasure (13.^2) and total run 
(5* - 0") In feet, e.g. 



^7.10 or 67 1/8" 

8- Select a scrap of rafter material (2 x ^) long enough for this 
rafter and set it on a pair of sawhorses* 

. Lavc'it line length for cripple Jack. 

a» Square a line on the edge approximately 2** from one end^ 

b. Measure and mark for length (67 1/3**) for crlppU^ jack. 

c . Square this mark. 

d. Locate center of squared lines. 

Use 12 and 13 7/10 on framing square and mark through the c 
ceiijters made in step 9d. Hark on the 13 7/16 side of the 
square. 

NOTE: Side cut markings must not be parallel to each other. 
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ft^'termitn* -.Sit! r ten i nllowanrc * 

Hold your Lapr perp ind Lr.ul ar to the Hide cuC markinn at one 
end, .ind deduct for one fail thlcknc8« of the 2x 

b. Mark new side cue aarklni- through chls new nark and cross 

out the old <iide cut rnarking. 

NOTE: 'Tne full thickness of the 2x will compensate for 1/2 

thickness ot the valley raft^- md 1/2 thickness of the 
hip rat'ter. 

Layout fv5r pltaa cut. 

a. Plumb cuts mast be parallel. 

Detertnme c.ir.-:iun dlfe.>r-nc.- ci cripple jack.-r. e.g. 
32" » 2.hb It. 

13.42 
2.6fo 
3052 
3052 
2684 

35.6972 35 5/8" 

Determine long polnt.^ of succeeding cripple jacks. 

a. .Mark off the consaon dlffsrance of the cripple jacks (35 5/8") 
as necessary on the laid out cripple jack. 

Check work with the instructor. 

a. Call instructor - have framing square handy. 

b. The total length of the cripple jacks must be within + 1/8" 

of being correct, the side cut and the p'umb cut m^xst be within 
;^ 1/16" of being in correct angle cut and the rafters aiust be 
laid with che crown up. 



ivo 
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Questions : 



1. Rafters that n- - -led to the hljj rafter pl^.wc are 
called fncka. 

\ 

2. Rafters that are tied to the vaXlev rafter and the ridge board 
ate called j acks. 

3. Rafters that are tied to the hip and valley rafters are called 

jacks . 
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NAVAI. CONSTRUCTION TRAINING CENTER 
PORT HUENEME, CALIFtWNIA 93043 
SPECIAL CONSTRUCTION BATTALION TRAININO (SCBT) 150.2 

Cl;isaif Icftt Ion: Uncla??Bif led 



Topic; Roof Trims Construction 

Average Time: 2 Periods (Class) H Periods (Prsct) 
Instructional Materials: 
A. Texts: 

\. BuUder 1 & 2, NAVPERS 10648 pages 
343 - 345. 

2. Framing, Sheathing and Insulation, 
Delmar Publishers Inc., pages 

109 - 165. 

Referennes! 

1. Ftmdamentals of Carpentry, Volume 2, 
W.E. Durbahn/E*W. Sundberg. 

2* A Framing Oulde and Steel Square, 
D.L. Sigmon, 

3. Architectural Graphic Standards, 6th Edition 
Ramsey & Sleeper* 

C. Tools and Equipments 



Terminal Objectives: Upon ciKOpletion of this iinlt the 
student will have laet all the requirements of Persaanel 
Readiness Capability Program skill level 150.2, %lght 
Frame Construclton II", involving: Interpreting con- 
struction drawings for the layout of wood frame members 
for the service-^type stairs and all types of rafters; 
and setting up, operating and perfo mtng operator's 
maintenance on the trailer mounted mw. The light frame 
structures to be erected and the tajka involved with the 
trailer mounted saws are to he done by following the 
procedures and meeting the specifications as stated on 
the job sheets « 

Enabling Objectives: Upon completion of this topic the 
student will be able to interpret construction drawings 
for laying out and setting up a template for roof trussei 
as outlined in Job Sheet SCBT 150.2 BU JS 1.2.6.1, "Roof 
Truss Construction". A job sheet will he furnished to 
the student. The completed template and manufactured 
roof truss will have the length upper chords to wittjin + 
1/4" of the specified Iwngth and with the angle cut to 
within 1/16" of the specified angle; the lower chord to 
within 1/8" of the span and the angle cut to within 
1/8*' of the specified angle, the king post to within 1/K 
of a snug fitt the angle cut(s) of all imh members to 
within 4^ 1/16" of the specified angle; and the crown of 
the chords up. 



!• Trailer mounted saw including prime mover, 
2. Portable electr*c circular saw. 
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^xo^scixt saw. 

- *ieaiiuririg tape. 
■ taming square, 

lltjitj^ i-fu-vel hcjuart . 

« 

5* Uaif . AiJ.^. diui Devi its: 
. . ^ u 1 . 

I-'*^- ' t Mi. SSL £3 . 

(J) Pit. iu>a. 

Constiuciion drawing of a 22*0" u 24*0'* 

a. Fiour palu, 
h . S<-ri ! . si.i 1 dr.iw i n^,i. 
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Criterion Test: Th« student will nt-t up r.x^f rrus-; and 
nanulacture rooi trusses which will havu tU<> length nt 
the upper chords to within + IM" of the specified leu.th 
and with the angle cut to within 1/16" of ihe specified 
angle; the lower chord to within + 1/8" of the sp..;. aud 
the angle cut to within + 1/8" ot the specified angle 
the king post to within i/16" oi a snug fit; the augic 
'Ut(s) of all web mcmher-i to within + 1/16" of rT.,- 
i.pecnied angle; and the crowii of the chordii up. 

iiumewcirk: R^ad 

i. UuiJ.itr < & NAVi'l.H'- 10648-K, pages 34 3 V . 



i . Elevation drawiaga. 

NOTt: Use truHHt:t., 1/4 pitch. 

Tooth ring connector, 
b. Split ring cocmcrtor- 

4 Toiaily Prepared Hacerallti: 

a Job Sheet . 

(1) SCBT 150.2 BU JS 1,2.6.1, *'Raof 
Truss Construction^', 

5 . Mi t e f i a i b t 

a . X iO\s ui 2 X 12 

i X 4's. 
i . 1/4 iiit h plywood, 
d . 1 hd hoK na ! ! s . 
e. 8d box aalib. 
K. lialnlag Aids Equipmen : 
L. None 
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I 

^ ^J'J9 ^ _ i M ^ I ^'T I ON 
I. I !i t rochu t t uti to the Lt»s*iojj, 

' N %uu- : 

?4 . I all 1 ' h 1 1 .hI hi. •- , . 



tin , t { « ' ] I f ( ^ ' : ^ i 

1 -t .lit A . i - 1 ! i li^' 



i\. he ,1 ht'tli.'! hu i i Jrr . 



FRir 
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INSTkUCTOk ACTIVITY 
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STUDENT ACTIVITY 



f . A . flit I inhu t M' 1 r nui t i f i 



I . H . Mi>l i va f r Uik'U t t» v s i at lny 
f hat t 1 s V n» >w! eilgt' i s i s st u t 1 1 
in oT.!t-r t^^ i.iyoiit ai.-i !.ihri-at* 



! i i 



twpir yiui will In' *{M<' itfl up 

iiH fi^r thv' a.sM'inul In-. ?! imi^I 
( f ust.rs and 1 ayuuL , nl ukI i -1-1:^1.. 1 1 
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Ok !USf: OF INSTRUtTM)N 

!. Ask qup-st i<,>n.s any ttnu', 

2, Job '^ hr*'! to he nsi'd as gufdrs. 

Job ^tmets miy be requested for 
pot sona 1 ref e fences . 

ri» Pre^pfit at ion , 

A IntrodiK i* Jc>b shrcf , 

1, SCBT BU JS 1,2.6.1, •'Roof 
TruBS Const met ion'*. 

(*otnftu>n light fr.iin*^ roof trufsfie.q* 

Pitched and king pt^^i - Thc«?e are 
roof framp structures designed i<y 
carry the roof load and transmit 
the load ti) the bearing walls. 

Parts of a truf?s, 

K Upper chord - same as a cosmon rafter 
except that no shortening allowances 
are made and there in no hlrdf? month. 

2. lower chord - same as a celling fHst- 

1. King pV«t - upright taember that tief^ 
the upper chord at the ridge to the 
lower chord* 




Web members - diagonal members thit tie 
upper chord to the lower chord. 



SCBT 150.2 BU IG l( 6 
INSTRUCTOR ACTIVITY STUDENT ACTIVITY 



IKA. Hand out job rtTPf't * 



11.8. Give a brief lecture on 
light fraiae trusses • Use chart (s) 
Illustrating the types of trusses 
to reinforce lecture. 



II. C, Give a brief lecture on the 
parts of a roof truss - point out 
the parts on the chart (s) to 
relnfoi5j:e lecture • 

ISl 
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miTLINE t F TM STRUCTK^ I NSTRUCTOR ACTIVm STUSEHT ACTIVITY 

5. Cussets and/or splice plates are wticibers 
inserted or added to give greater iitrength 
In joining structural neabers at slretis 
points. 

D. Connectors and fastening metlu.ds^ II, D. Giv€i a brief Uicture on 

counectors and fasten iag roethods. 

1. Nailing method, ' 

a, Oubsets and/or splicing platet* of ^ 
1/2** - 3/4** piywuod^ plued (water 
proifi) and naiJt?! wilfi Hd cousiiion 
KB 1 van 1 zed or ceiocnt o: ited) fiails 
on t!ach side* 



B(>!t and wai>hcr method. 

a. Bnir:> of 1/2" dinmeter or larger, 
long ftrnough to pas:^ through thn 
ihli knt!S.s ot I iniber with a wash* i 
i>n ^.ac h side and wit!» a lull lait 
^ f thread. 



TiHiU . nnoc Li^r . I Use samplos oi c^^nneilOf- 

to reloi t^rce Uu.rure, 

*\ ItuJih ling C4>nfK't t or 5 .ire »iait< In 
standard slxvd of 2", 2 S/H'\ 
S J/8** and 4", AH riu^; iumnertors 
will he !S/ih'* dtM'p h*'tw(*i*n X\u* 
points o t t hi* 1 ee f h , 

b* Split ring riumtctors -ire iRiidc in 
?a^es of 2 MV\A^,, i/4** dee(>; 

4'* IJj., 3/4'* deep; and 6*^ I,D., , 
I !/V* deep. 



* > 
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OUTLINE OF INSTRUCrgN 



Stepj? of proredur«*s* 

Detemlne the sp.m of the building, 

a. As shown on the floor plan 
(22' 0*'). 

2« Determine unit of rise. 

a. As shown on the drawing (6"). 

3* Determine bridge measure using rafter 
schedule* ^ 

a. First line is for length of cmBsnon 
safter per foot run. 

b. Under 6 read number 13.42 on the 
first line* 

4* Deti^nriine line length of rafter or upper 
chord of truf?s. 

5. Determine length of projection. 

a. Elevation plan and or sectional 
drawlngf^ . 

6. Determine length of tail- 

7. Determine total rise, 

a. Total run * IT 0", 

b. Unit of rise 6'*, 



/// 



INSTRUCTOR ACTIVITY 
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STUDENT ACTIVITY 



II. E« Call students attention 
to Job sheet and go over it^as 
step by step - use construction 
drawing on the double car 
garage to reinforce lecture. 



Il.E^ Turn to the Job 
sheet Bti'* follow 
instruction being 
given take notes 
l*^ r these diaenslotis 
will be used in the 
field exercise 



n.E,3. Hand out framing square II. E. 3. Turn to rafter 
and call students attention t^ble on framing 

to the rafter schedule to s aare« 

reinforce rafter f^chedule 
reading technii|ue. 



I I.E. 4, Demonstrate line length 
calculating technique on 
chalkboard* 

II. E. 5. Call students attention 
to construction drawing* 



II*E.$. Detm^nstrate tail length 
calculating technique* 

II*E.7* DeiMnstrate total rise 
calculating technique on chalk- 
board . 



CHITtlMg JF7 INSTRUCTION 



H, Set up work tH>nch. 

a. Secure 2" x 4" x 6* 0" on saw horses. 

b. Align saw horses on flat groiinl* 

c. Lay 2 X 10*s and/or 2 x 12 *s and 
ti&cure sparingly to 2 x 4's» 

^. Lay out roof truss outline, 

4. Snap clialkllnti and locntc poii is 
for lower chord 



b 



locale midpoint of lower chor*» and 
construct a perpend liuLir line to the 
1 lue at that point . 

Locatt* point t..r total rt .o ot the 
pt-Mptmdlcular 1 ine. 

Snap chalkline from this point to the 
point s on low«M chord f m upper chi)rd . 

1 iU midptviius on upper ihii^iis. 

Vium theua midpoints, strike chaik- 
lint* lo midpuinr oi hiwur trhord. 



g. Offset centei pt rpendlcuiar line one 
half the width of a 2 x 4, 

"h. Strategically place 2x4 hloc kn for 
placement c^f truss member, 

Picp.Uij ^tii»j.cl :. .*.,d .S|4 ii.t pi4i:.cb. 



Appl ii dt li- 



IttSTRUCTOR ACTIVITY 
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II,E*9* Detnonstrate roof truss 
laying out technique on chalk- 
board * 
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0UT1.IW E OK WSTRDCTION 

./' _ X • 

'A, ^XHtent practice as a t^mm member iu the* 
setting up of truss teiaplutu and in llw 
preparation and cmnufac taring of a roof^ 
\russ* : 

IV* % SuQ&nary • 

A. CoiitisK>n Hgitt frame foof trusses* 

1. Pitched. 

2. King post . 
Parts of a trusf>. 

1. C^p^r chord. 

2. Lower chord, 
i. Kliig post, 

4. Welf members* 

5. Gusset and/or splice plate* 
C. Connectors and fastening methods. 

1. Nail - recommend glue. 

2, Bolt* 

a. Wajiher. 

h. Full thr«*ad on nut. / 
i. limber connectors. 



ERIC 



a. Tooth ring. 

b. Split ring. 



SCBT 150.2 BU IC l( 6 



in. A. Take the class to the III. A. Student practlc 
field, assign student to tea» as a team «6fflber. 
of four men and be available to 
dhow, acisitit and supervise. 
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SPKCIAL a»«.STSllCrXOti SAZTALCiM TKAZHtNC (SCBT) 150.2 



JOS SBSET 



Title: Roof Tmss Construction 



V 



lotgoductioa ; This j-ob sh««t is to guide you in laying out, preparing 
and Baking of roof trusacs. 



Tools, £quipaiant«ati4 Matariala: 

1. Measuring tape. 

2 . Frsaing square . ^ 

3. Ccmiblnatlon square. 

4. Sliding T-b«vel square. 

• ' ' » ^ 

5. Savhorses. 

6. Pencil. 



8. 

9. 
10. 
11. 
12. 



Trailer mounted asm including prime sover. 
Portable electric ciret^ar saw. 



Crosscut sav, 
ChmXk linm 
Nail apron « 
Hj&snar ' 



X3« 2x4^ s# 
14. 1 X 6's 



mc 
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I'rocedureH: 



1. ' De«-fnninc the span of 'f.he building. 

• a. By referring to Che floor plan^ ^ • * 

I. Deeermine the 'unit of rise. ,^ 

a. By referring jco the elevation plan" .and/or "the sectional 
drawing. ^ 



b. Vi.U be shovn thuaiy. 



12 
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' 1 



I : 

limtmtvkiak bridge MUMurs u«ifig thm tmift •«h«4i4** ' 

* •■ ■* . • 

* ♦ • • 

a. Froat cbe r«£ter tichcdule on fruiag tiuart nuui the 
. QvoBlMir on eh« f Ijese lia« glvn ^d«» nus^jr G* Th« 
nualMit should read 13.42. 

4. . • 

Deceralne Iiac|Jleagth of rafta^. 

^- . / 

a. MOItlt^ly the bridge laeasure tad the total run (ia feet), \ 
example; J ^ ' ^ ' 

Step 1*. xi.4l6 NOTE: Total nm le 1/2 the, spaa, 

X II ejMUBjplej , 

13416 *• span - 22 feet ' 

13416 ' 22 * 2 - 11 fe«t • ^ 

147.576 » total run «-li-^et 

Step 2: 12 . . • ^ . 

12/ 147.576 . 

' 27 

' 24 ♦ * • 

3 - R ' 

Step 3; .576 ' ' 

-X \ w 

3456 

576 , i - 
9.216. • 

The line length Is VZ feet, 3 9/16 inches* i ^ 

' ' - / ' 

Dacemitse the J^ength of projectloa aod the length of ^ tall. 

a. By referring to the elevaclcm plan an<i/ar' sectl\mal' drawing. 

b. - Multiply the bridge susasure and length of projection * . ' 

(In feet), exa-^^lei 

^ 

projection ■ 18 inches %^ 
• 18" - 1 1/2 feet ' 13.^16 " % * • 

X • ' 1.5- 

67080 ' ' ' ( 

• • 13416 



. 20.1240 . - 

Tall length is 20 1/8*' or 1 foot, 8 1/8 inches-^ ) 



Set up, work bench. ^ \ 
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S(:HT no. 2 m .IS I.2.h.t 



Minn t»»tir HMw itttrRtN t<tiii V x 4 x I) Mstoftf ii>tt ti(il!pc{ 
on lop of the horses. 

b. lay 2 x 10*^ 2 x 12'8 for b«nch*top and teopotarily 
secure them. ' , • 

7. ,Lay ouc roof cruas oucline on work bench, t> 

a. Snap a chalk, line 8 inches inward from the edge of the 
nearest 2x on top of bench. ^ 

b. This line is the bottom of the lower, cord. 

c. Locate two points (A and B) on this line that are 22 feet^ 
apart. ^ ^- ^. 

d. Span of building is 22' - 0". 



A* 22' ^ 0" » 3 



e. Lov^ate midpoint of this line and run a perpendicular line., 
across she fcop of the bench. 



f. This line is' the center line of^he king^^post. 

t 



C . 



5' 



6" ' 



22 '0" B 



g. Locate a point (c) on this line that is the ^otai ri,sc of, 
Jfhe bottom of the truss work. 

total run • 11 feet . ' 'il 

unit of rise » 6 inches x 6 . 

6? inches or 5 ' 

total rise - 5' 6" 

h. Snap a chalk .line from this point through the points 
* .. ^iocated in step 7c. / 

- . A . »' . . . 

i. Th««« lines are the bottom of jhe upper chord. 
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j. Soap chA^k llacs od «ii4 SO. ; 

Thmfm lin^mf'tjtm bottom lisiM of thm^h^. 




\ 



Secure ceapUt* block«, blocks of 2" x 4" x 1?". , 

♦ - 

a. Nail palra of blocks 6h«C^ar« « wlkth of a 2 jc 4 my 
froa each oeher, align with iifea AB aad locatad «• ahowtr 
in sketch 8b. < t. ■ i 



b. 




IS" 



I 



B 



N^il pairs qf bjl^cka as in 6b, aligned to upper chord liaf 
AC as shown in sVetch Sd. ^ 



Follow proceduifM in ^ep 8c and secure blocks to. upper 
chord line BC. 




f . Offset king post center line 1 3/4" and iecwre pairs of 
blocks as showji la sketch Sg. , 




h. Secure pairs of blocks as shown in sketch 81. 



1. 




A. 



j. SaJ-low^p'rocedures aV In 'step 8.h'. and tftcure b^ks to 
web line EO... • . ^ . 

. . • . . . - V. V- • ■ • . , 

i9. i;etermlne total i»i iCh of upper cho^d. 

• ♦ ■<% 

a. By a<fdlrt« thef line length (Step W tail length* , 
(Step 6);. « •* ' 



. Lin^ length 



12' - 3 9a6" 



10, 



Tall length V - 8 1/8" 

' 13'- - U U/,i6" . ■ , 

^ . .... 

Lay out and cut pair of upper- chorda and place in teoplace 

a. Determine crown of 2 x 4. ' 

b. Use 12. and 6 on the framing square and lay out plumb 
IJjne such that the cnrvn is up/ Mark on the 6 side 



square 



c. Froo th« long point measure out 13' - U 11/16" oa the* ' 
edge of 2 X 4. ' ^' . 

d. ^ Square this mark and pluab as .in -step 10b. 

e. . Cut the 2 ^\ 4 -at these plumb' markings. 

f. :«c another^ similar upper chord meaber. 

g. Place upper chor^ in template. 

11. Lay out and cut lower chord and ^lace in template. 

a. Use 12 and 6 on the framing square and lay out roof slope 
line feuch that the crown is up. Mark-^on the 12 side of the 
square. * , 

b. Froia the long p,oint measure out 22* - 0" on the ^dge 
oi the 2 X 4,. square this »ark- and place another slope 
line running opposite of slop in step lia. 



b. Cut the 2 X 4 at these slope n«rkin|s and place it in 
template. 

1^. Detenalae- length of king post.' 

a. Steasure distance from laeeting point of upper phord and 
*%o -of upper chord and top of lowe^ chord should read 
62 1/2". 
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fc«y «uc,.c«ie «fi4 place UngJ^c la t«^)l»le. ^ , 

Cut (mr^end/pf a x 4 squnre, Mamtrt out 62 1/2" and 
aq^uat^tha aark. %j 

' ' ... ■ ' , F 

Locate aii<.p<. ..it of squared m&tk, , ' _ 

Use 12 and 6 the framing^ sqjtare, »ark for the top of post 
from both edges^ Mark on the 12 side, intersecting «id- 
polat Biarklng,. \ » 

d.v Cut the tap. of post and place in template. 

Layout, cut andf place web aemfaers 'in template. . ' - 

a. Use f^otttbination square to -square the bottom ^£ae of Mmh 
oenbers up to -faces of the upper choW and the lower 

chords ' • 



b. Measure Che. distance of the sserk qh the lower chord to 
t^e'side cxf 2 x 4 king post. 

c. Cse 12 ^nd 6 on fraaifng square and mark 'one end df 2 V 4. 
Hark on the 12 side. * ^ * • 

•9' - ' 

d. Cut this marking and' from the short en<!' oX the angle cut. 
^ Measure out distance acquired in s^ep 14b/ Measure on%the 

face^k ... 
. ' ■ ' ' . ♦ • . ; 

ei Square this mark' the angle cut ai^ cut. ^ 



f. Place ^ehe end cut piece snuggly against 'the lower chord 
and k4ng poft, and acribe the bottom the upper chord 
on veb aestber. 

♦ ^ ■ ' ■ " • ^ . \ ' \ 

g. tut this piece. . < , 

h. Cut another pi^ce exactly the sas» and place both plecea 
in teiqplafeli. ' , r < > * * 

Lay dut and , prepare gosset for the bp of truss .work, 
a.' lA'-x 12" x'24" p^Jwood. . ' 



Locate and aark midpoint at the top ed^ of %hm Itfng elde. 
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.U. locate «&d mark 6" »C both «nd«. 

" , .1 * ' 

••. Kurt, Hut. from ihMf poincn to tli** mtdpofiu. ^ 1 



g. Cut along .ehese lines f</tt upp chord' an^ king- pose gusi^et. 

16. Use 3/4^' X i^" X 24".gu3sec lower chord and' king .posi. •'^ 

17 : Uy out "and parepare gusset for. lower chorj and upper 'cfcord .^.^ 

a. Use 3/4'» :< :2V j? 12^' pi wood. / ' ' 
' b"^ Ijocata and mark 6" at one end. ^ _ . • i 

c. Run a line fron tbis point to cornek at o{3p<^slte end*. • . ^ - 
d- Cue along these lines for bottota and gussets. 

a^ Call instructor - have framing square handy. 
• * • ' ... • , ' ■ 

b. The total length of the uppor' chord ♦must be wltltin ^ 1/4"^ 
and tife angle cut must he wlthia ± 1/16" from one &kd to 
Che other; the lower chord must lie wl^la ±^ 1/8" of th* 
span of the building and the angle cut within 1/^"; < 

, the king post suit fit that^che^e wiU no I h J?e, a. » * 

^ play^f isore than 1/16"; the aagie cut the web m^ers 

oust be within + 1/16" and the crown must be up in both 

upper and lower^chords ^ 

MTKi Reconaaend ^ssets be placed on both sides. 



18. Check' work with the instructor. ' 



19/ 
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HAVAL CONSTRUCTION TRAINTMC CENTER 
PORT UUEiiEME, CALIFORNIA 931)43 
SPECIAL OJNSTRUCTION BATTALIOM TRAINIWJ (FCBT) 150.2 



Classification: Unclassified . 
Topic: Scair Constructioin 

2 PerlcKts (Class)', 4 Periods. (Pract) 



Average Time: 



tnstructioiMil Materials; 
A. Texcs: 



1. Suilder 3 & 2, NAVPERS l0648-r» Chapter 13, 
pages 364 - 36^1. 

2« Fretting t SheatHfhg and {nsulattoUt Delmar 
Publishers Inc., Unit 23, pages 196 - 2^8. 



Referenc^ 
1 • 



\ 



FuDdamentais of . Carpentry , Volutae 2, W.£< 
Durbahn/E.W.. Sundberg. 



C. Tools and Equipment: 





1. 


Measuring tape. ^ 


( 

% 


•2.- 


< 

IrasUng 8<}uare. 




3. 


Coisbihacion square. 




4. 


Cross cut saw. 




3. 


PorLable electric circular saw. 
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6, 


t 

Saw hprses 
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TeriB&ial Object l.ve,5 Upon coapletlon of this 
unit the st64eiiC will h^fe sm't all the require- 
stents of Personnel Realiiness Capability Program 
skill i*vel',150,#*j Light Frame Construction II, 
involviai,: ''l*nt«rt>retlng cops^ruction drawings 
for the laydut of^'woclkl. frame' members for 
service-type st/i^ra and all type/i of rafters; 
and setting-up,' operating at performing 
operator's maintenance pn the, trailer mounted 
saws. The light frame strdctures to be erected 
and the ta^s> involved with the trailer , 
mounted saws are to be- done \>y' following the 
procedures and meeting t>he specifications 
as stated on the job 'Sheets. 

Enabling Objective^: Opon c mjile^on of" thia 
topic the student will be able \o^alculate: 
the number of steps needed. f'»r the flight, of 
stairs and the height of each riser; and be < 
able to layout a pai| of stringersv for the 
stairs by tollowing t&e proi^ed'ures outlined in 
Job Sheet SCBT 150.2 BU 48*1.2.7.1, "Laying 
Out Stair Stringers". . The calculation for 
the height of the riser, mus^ be within + 1/32 
of in 'inch, the total height marked off "on the 
story pole must< be within ± If 6 of an inch to 
the desired heighe • the^ layout irork on the 
•stringer must show tread allowance less the 
thickness of the finish floor materials and 
the stringers must b^ laid with ^he crawn up. 
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7. TftoVy poliS, 

9. Nail^a^pron- 

V 

10. pencil. 

11. Hartd level* 

12 . SNialr gage • ' ^ 
Tiairlng Aids and Devices! 
1 • Film: 



■ ♦ 

( 



CriUrioh Test; The stud|$itt Will caile'ttUte and lay out 

a pair of mjcrtneera whose >l»#r»^ irtU \i% vithin 4- \nv* 
<^ of the correct height, vith |«e«d ^lloMmedf less^the 

thickness of the flnlsluMi floor' naterlals, aiid wlth the 
n crown up. The total height marked off^on the stnory " 

pole ij^ill be vlt^n t 1/8" to the desired lielght. 



Homework: 'Read: 



.V. 



1. Guilder 3 & 2. NAVPERS 10648-F. |Wges 36A - 368. - 

2, '^Framing, Sheathing^ and Insulation, pages l96 - 208'. 



a. MN--67i9-F. "Building Technique ~ 

Fundaaentals of Stair Layout". (11 mln.) 

2. Charts* . \ 

a. Parts of a stairway. 

b. Tjfpes of stairs*, 

^. Stairway layout tertnfi. 
}. ^fodel8. 

a. Stairway. 

b. Stair stringer. ' . 
4. Sample. ^ 

a. Story pole. 



HO 
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5. Locally Prepared Hater lal : 

a . Job Sheet . ^ 

(1) SCBT 105.2 BU JS 1.2.7.1, "Laying 
Out Stair Stringer". 

£. Traiixing Aide EqulfH&ent: 

I. Ibam projector. 



on'"* 
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OUTLINE ♦g llipwICTIOR 



lAtroduc e ion to the l.esi<;on. 
A, ' Establish c - -.tarnc"^ 



2. fsTo^lrt Stair' Construction. 



Establish readiness. 



1 



IHSTRUCTOR ACTIVITY 



SCBT 150.2 ^ IC l( / 
STUDENT A^XVm 



I. A,. Introduce self and topisc 



Stair construction rrqiHriH? more Ctir^^^ 
and knowledge in p^annlnf; nvid more 
skilled workmanships in itn constrtjr^ 

'Work 

about, a Uyllding and could be con- 
sidered An a trade In Itself- In this 
topic we will he Involved irt a straight 
flight of staitR only. 

- ¥ 

AsFignmont »^ 



(i) Builder 3 & 2, NAVPERS 10648-F , 

(?) Framing, Shr.Tfhin^. and Insulation, 
Unit 23, pages 19ft - 2()^. 

i^tah 1 ish ef feet . 
\ alue. 

a. I*ass courst . 
: . I*i*r!nMn better on t h«» job* 



l.B- Motivate the student 
statement on staj^r construction, 



1.B.2* Very import^mt 
that you read youi 
assigncKints. 



I,C, Bring oftt^alue^pf material 
being prdsehted - state 
learning objectives, 

a- Upon completion of this 
topic you 0111 be able to ^layout , 
< M t and install stairways. 
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(HITLINE OF INSTRUCTION 



INSTRUCTOR ACTIVIl'Y * 



SCBT 150.2 &U IG 1,4.. I 
STUDENT a6tIVITY 



II 



'c. Advance la rate. 

d. §1^ i^^better builder. 

D. Overview. * S 

1^ Job sheet 

a. SCBT 150-2 BU JS 1-2, 7,i, "Laying; 
Out Stair St]^loger'\ 

2. Pay close attention to demonstration 
^ by the instructor. 

3. Take notes. . * - 

4. Ask questions. 
Presentation* 

A. Introduce job sheet* 

1, SCBTJ150.2 BU JS 1.2.7.1, **Laying 
Out Stair Stringer". 

B. Materials: 

C. Types of stairs. 

1. Straight - one flight of stairs. 

2* Platform - resting place on a long 
tiJghi of stairs or in changing 
direction of the stairb* 



II .A, Hand out Job sheet 



4I.C. 

cTie t\ 



Give a brief lecture on 
\^ypes of stairB, use cKartCs) 
illuserating the vai laus types of 
stairs to reinforce iecture. 



20 



<5 of 12) 



IREJ e IHSTRUCTION 



D, 



•St 



IHSTRUCrOR ACTIVITY 



3. 



Wimling - cUanKing direct i^rJof^, 
stairs by the y^ts of steps t])at at*-^ 
not para I lel^^ each othefr. * .* 

Closed - a fli^t of stairs bulU ' 
between two wal,ls. • 



Open ■ a ^^ight of stairs with one or 
both sides^pen. The open side of ^ 
sides are iiBually equipped .with balustrade 
or bannistjjr. 



f trilr Ifiyout terms.,. 



SCOT 150*2 mi IG li I 
STODEMT ACTIVm 



\ • Total r Ise . ' 

a. The vt!rtlf^l d!f;t*inc0 front one 
fitilnh flcrur to nnothor. 



< n.D. Give Srief lecture on 
stair layout terms. Use charts^ 
to Illustrate $tdir Iay6ut 

^ terms to rtlnforcfe 4ecture. 
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a. Thf- vertical disCance from top of 
erne tri^ad to the top of the noxt 

* ./ 

Tntai tun. 

a- The overall horizontal dJstaricM^ 
rovci^ec! by^ tK? stairway. 

Trend run* 



a. The horizontal dlMtancef-f rom the 
face of ofte riser to t, he face of 
the next riser. 

/ 

St.iir c.irri,i^c len^ji^. , 

ci. The length "WHt fita,ir stringer. 



2a 'i 
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OUTtlHE OF IKSTRUCTION 



a, Thm mlnlmm vertical clearance 
? between the tread rooking In a 
ptairvay to overhead. 

s of a Btalr. ^ 



a. part of the stairway that is 

stepped on. * 

^. Riser. ' • 

a. The plcn&e ot material placed 

vetiiically between tira ''treadii to' 
close the spa^e.^ 

5- Tread proj^ectlon. . 

a. The portion of Che tilead that 
"A projects beyo^nd the face of the 
* riser. ^ 

Sosing* I ' ' - 

a. The te^lded front edge of a tread. 

: . Kewel post* ? 



' In&tructor activity s 



1 . 7 



^ STUDEKT ACTIVITY 



II. £. Give brief lecture' oi 
\ par4:^ ^f a' atairway. Ufe cNbrts> 
^ illustrating parts of a stair- 
•V way to reinforce *lecture* 



a* The post or pclsts Ipcated at the 

bottom treads top tread or on 
platforms, 

i^luster • • ' 



\ 



4- 




6 



(7 of 12) 



\ 



211 - 



■(..! 



•tc^' mmilliB • mSTRUCTIOH 



' «. The Rnall colttm or post forming 
^, «n enclosure that support the 

i hand rail betveen novel posts. 

7, Kandl r^il. 

a. The top neaber (>f/the guard placed 
* on Btairwiy .\ 

|8» Balustrade or bannister. ^ 

r . . - - ^ ^ ^ ■ - . ' 

a. The complete gu^rd aiade up of 

newel p^^st ^ baluster and ttand rail 

! . F. Ftltn - HN-6719-F, ••BuUHing'Xechnlque 

Fundameq^als of StalV layout". 

1. In£rodu<?C film. 

2. Discus.s key points to look for. 

3. Show film. ♦ 
' ^ . Discuss^ f 1 Imf 

a. Hlghlights^r^ 

G. Procedures. 

^ 1. Determine total rise. 

a. Vertical distance from top of 
one floor to the^ next, 
EXAMPLE: 8* 6'** or lOr* ^ 
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IKS'iitUCTOR ACTIVITY 



SCBT 150.2 re XC W*.7 
STPPTOT ACTIVITY 



II. F. Give brief introduction 
to the fllai, pointing out key 
points to look for and then 
show the f Jim. 



• * 

ll.f,U, Lead discussion by 
asking and answering questions 
on the filta. 



II. F. 4.. Partlcipat 
la the discussion. 



II. G. Call students attention 
to Job sheets, having the 
student follow lecture on stair 
layout . 



II. G. ' Turn to job 
sheet and follow 
lecture. 
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OCTLIKE or IHSTRUCTIOH • 

2. Determine nmiiber of risers. 

a. Seven (7) Inches is the ofeans of 
a riser. 

EXAMPLE: 15 risers Bre needed, 

^\ 

3. Determine exact height of each ris 

a. To the 32n^ of an Inch* 
E)tW!PLE: 6 13/16**. 

4. Check vlth story pole,. 



5^ Determine width of the tread run. 

a. Subtract^ height of riser from 
I? 1/2 inches. 
^XAHPLE: 10 ll/W. 

6. Determine total run of stairway*. 

a. Multiply the number of tr'ead 
and the width of a tread. 
EXAMPLE: 10 11/16 x 14 * 149 5/8 
or 12 ft. 5 5/8? Inches. 

7. Determine length of stringer. 

a. Use Pythagorean Theory. 

b. Simplify mathematical calculation 
by changing dimension to the next 
larger inch. 

EXAMPLE: a • 150** 

b - 102" , ^ 

^ a2 -f b2' 

C - 182 In. or 15 ft. 2 in. 



;^:scBT 159.2 mi IG f{ 1 

INaajlUCTOR ACTIVITY ' STODgNT ACTIVITY 

■ 

Il.iG.2, Demonstrate technique 
in calculating! fpr the number 
of i^lsers on chalkboard. 



11 3. Demonserifte Technique 
in calculating for exact height 
of a rJLsef on chalKbdard. 

n.C.4* Demonstrate ti-eimlque 
in marking off story pole. 

II X. 5. Demonstrate technique 
In claculatlng for tread wl !th 
on chalkboard. 



II. G. 6. Demonstrate calculating 
technique for total run on 
chaldboard * 



II .0.7. Demonstrate technique 
In calculating for length of 
stringer on chalkboard. 
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OUTLIME 



INSTRUCTION,. 



Ancfther technique thnr could be 
qsed is by ineasur inj^', the 
hvpi'f henus*^ or dlanon/i! on the 
f run lap, square p measuring frchti: 

^ R 1/2 (8' 6") on one side of 
^fimirr to 12 1/2 (12' 6**) on 
f he f>th«^r side. Distance shriuld 
read 15 1/8 i>r approxlmat f I y 
1^ It. 1 1/2 in. 

Sff IiiRcr layout. 

n. Select straight sUick. 

b . Det ermine crown . 

c - Psc 6 13/16 and ! U/15 on the 
framing s<|uarf* and lavuut fur 
1** steps. / 

1. Mark top ttead so that it may be 
f a*:t t tieii ti^ the platform. Mark 

r hf s step 1 , 

e. Mn k cither liea<!s to 

f Mark bottom tread with line thai 
is parallel to landinp,. 

^. iM^^ftu t for tread lliickness. 



INSTRUCTOR ACTIVITY 



' ' ( 

scBT 150^2 m iG 

STUDENT ACTIVITY 



n»G»7.c» Demonstrate tecNiique 
in caiculating lor stringer using 
framing square. Simulate condition 
on chalkboard. 



n.G.8. Take class out to the 
field In demonstrating layout 
tf^chnlque. 



^OTF. : "^tafr > ap,e is helpful in laying out ot stringers 
HI. AppI '<*at ion. 

* > f i : 



Qi7 
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OUtLIKE OF INSTRUCTIQK . 

; 

A. StiMlent practice stair layout calculating 
techoiquti on hypoLhetical problem. 



B. Student practice stair layout technique. 

t 

C. Student practice as teas iseobcr in 
cutting out of stringer and In the 
erecting of a stairway. 



IV. SuBCaary. 



Types of stairs. 


1. 


Straight. 


2. 


Platf ons. 


3. 


Winding. 


4. 


Closed . 


5, 


Open* 



B. Stait^ layout terms. 

1. Total rise. 

2. Tread rise. . 
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IMSTRUCTOR ACTIVITY 



SCBT 150.2 &U IC 1.^.7 

STUDENT ACTIV ITY 

: 7 



IIT.A. Take class back to the 
classroom to work out hypo-* 
Chetical probl^. Use diioenV 
siona that the student viH 
use in the field exercise. 



III. A. Student practlc 
Individually In calcu-* 
lating/ Call Instructc 
to clarify any doubtful 
aretas. 



A. Be avdjMahle to show^ 
assist and supervise. 

III.B, Take class out to the 
field to practice stair 
layout. 



IV. Use charts as necessary 
to reinforce suiamary.. 



III.B. Student practlc 
individually In laying 
out of stair stringer. 

1 1 i .e. Student practlc 
&s a team tooiiber In the 
construction ^f a 
stairway. $ 
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OUTtlHE, ^ ^ MSnPC TIOH 
' . % Total ryn, 
4« Tread run. 
5. Stair carriage length* 
C. Tarts of stairR, 

1 . ' Tread « 

2. Riser. 

r. Tread projection, 
4* Koslng* 

5. Newel post. 

6. Saluster. 

7. Hand rail. * 

P. Balufitrnre or bannister. 
V. Test 

A. Student will perform criterion test 
j?s stated. 



mSTRUCTOR ACTIVITY 
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STxmmt Acnvm 
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NAVAL COMSTRUCnON TRAINIHC CENTER 
PORT SUEMSNS, CALIfOfWXA 93043 

SPECIAL &ArrALX(»f (x»iST&iK;noii j&Kmim (scat) aso.2 
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JOB SBEET 

title; Laylag Out Stair Scrlog«r, « 

Introduction : This job sh««t is to guide you In laying out sttirvay 
stringers. • . . 

Tools. Equipaent aact Materials ;'^- 

1. Measarlng tape.^ * 

2. Framing square. 

3. Ccasbinatlon square. 

4. ^Cross'cut saw. 
' 5. Pdrtable electric cirCtilar saw. 

6. Savhorses* ^ 

7. Story pole. 

8. Pencil/ ' 

9. aa»«r. 

10. Hail aproa. 

11. Hand level. 

12. • 2 X 12' s 



Procedures: 



1. Determine total rise. 



a. By measuring. the vertical distance from the top of one floor 
to the top of the next Clo^r, exaa^la: 8'6" or 102". 

(1) Allowaz^ce must b« tcu$di^ for the thickne^ of finish floor 
for when working on stairway framing the finish floors are 
usually not yet laid on both upper and lowar decks. 

2. Detarmine number of risers that will be needed for tbm scairvay. 

a. By dividing the total rise by seven (7) to the nearest full 
nui^er, example: , 
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2^9 



2.«. (co«t'd) ^^-^S^- 



* 4 



^ 7 7Io|T or 15 riser 



7 



. 32 
28 



40 

' 35 



' 5 • . • • • 
Determine exact: hnight of aach riser .'^ ' " 

a. ay dividin,^ the number of risers 'into the total rise. 

It r 

b. Work problem ouc to thr«e deciiaals aad determine to the nearest 
32nd of an inch, example: 

6.S 

15/ 102. 
90 



120 
120 



.3 ■ 
32 

25.6 or .26-13 
' 32 16 



Exact height of each reiser - 6 13/16'.' 
Check cal6jXation using story pole, 

a. Locate a strip of wood approximately 1" x 1" to 2" and slightly 
longer than the total rise. . ' 

<■ * 

b. From one end of the strip of wood measure out and work exact 
height. of riser for the maaber of risers needed, 

c-^ Place this against, the wer deck such that the bottom portion 
/ of the story pole is at the same height as thi top of the lower 
deck. 

d. Check malrking on story pole with the top of the finish floor on 
the upper deck to insure correct calcu^lation' on riser. 

(1) The top marking on the story pole must be within + 1/4" of 
the^ desired height. 

Determine width of the tread or the run of the tread. 

a. Subtracting the height of a rise from 17 1/2" will give width of 
the tread, example: 

(2 of '5)2^^3 



S.a. (conc*d) 



SCBT 150.2 BU JS 1.2.7.1 



17 1/2 
6 13/16 
10 11/16 



width of fmnd 10 U/16" 



6. Determine total rrtr of scairvoy. 

a. By Bulcip lying the aun£ber of tread (one less tread than riser) 
and the width of a tread, exassple-* 

10 11/16 
/ X 14 

90 10/16 
40 
100 

149 10/16 • 149 5/8« -. total run; 12 ft. 5 5/8 la. 



7. Determine lertgth of stringer 

a. By using the Pythagorean Theory, the total run is the base 
and the total rise the altitude. 



TOTAL RISE 



b. 




TOTAL RUN- V » 

To sinplify the problem, ^phange diaensions to the next 
larger inch and vork the problem. 
Given: a • 12* - 6" or 150" 

b « 8' - 6" or 102" 

a2 ^ b2 • c2 

(150 X 150) + (102 X 102) - c2 
22500 -f- 10404 - c2 
32904 - c2 



181 or approxiaateiy 
V 32904 

1 

18/229 
224 
361/504 
361 



182" or 15 ft. 2 in. 



133 



Approxiiaate length of string • 15 ft. 2 inches. 
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. ^ . . SCBT 150.2 Br JS 1.2.7. 

8-!> Select stock far stringer. 

^ ' »"«h£ly longer than^ 

b. 6atBmlc^e crown and set on a 'pair of saw iKiraes. 
9.^ Layout «&or steps. 

a. By ^idln, s,ua,e at 6 13/16" and 10 11/16". layout for 

* oara"!!^"''^'"^'' °" "ringer, ^un a squared ■line th,t 

. ?3raA4.ei to the risec. • • 

" ■ , ' ' 

(I) , Thisjquared line is to be the back end cut that Is to be 
, ^fast^ed to, the platform, ^ 

' ^- Mar^^ top.- tread as i/I, and mark other treads numerically to 

4 

.wifte parallel to the tread. 

U) ^i^ Vqnared line is to be the bottom end -cut that is 
parallel to the landing. 

. Deduct for tr^ad' thickness. 

a. From riser ^4, deduct for tread thickness and run 
line for bottom of stringer. 

b. Cross out old squared bottom line.' ' 

< 

. Check with the instructor. 

a. The stringer must have 14 treads for a 15 riser stringer, 
the riser and the treads must be laid out to within ^ 1/16" 
S!^^"? dimensions, the bottom riser must be a 

tha':^:::\p!^^ '''''' 

Cut stringer. 

a. Utilizing tools and equipment provided". 
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SCBT X50.2 JS 1.2.7 

* • * * / 

U inchas la che height of a riaer^ 

2* The rx« of 3 riser and a tread is ' inches 



/ 
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NAVAL CWSTIUICTIOH TRAU4INC CENTER * 
PORT BUENiaig^. j;ALIFORmA* 93043 

SPEcUi. CONSiHUCTlUN UATrAlJON TRAINING (SCBT) 150;2 



Classification: Uoclasslf led . ^ 
Topic: Course Sussaar izat ioa 

Average Tlae: 1 Period (Class) 4 Periods (Pracl) 
Instructional Katerials: 



Texts: 



I. Builder 3 



WERS lOeAS-F, Cl»apter 10 



2. Framing, Sheathing and Insulation, 
DelsBAr Publishers, Inc. 

Bf References: 

\ 

Fundamentals of Carpentry, 
A^^tlcan Teehuical Society* 

Ct Tools, Equipment and Materials: 

'2, Adjustable wrench 

3. Wrecking bar^ 

4. Sawhoraea. 

5. Stepladder. 

6. Nail^ apron. 



Terminal Objectives: Upon compjetion of this unit the 
student i^lll have met all the requiresients of Perftomiel 
Readiness Cat>abillty Program skUl level 150.2, •light 
Frame Construction 11"^ involving: Interpreting con- 
struction drawings for the layout of wood frasfte oei&bera 
for service-type stairs and all types of rafters;* and 
setting up, operatiftg and performing aperator' a main- 
tenance on the trailer iaounted saws. The light frai&e 
strlictures to be erected and the tak^ involved with the 
trailer mounted saws are to be done by following the 
procedures and meeting the specifications a^ stated on 
the job sheets. 

Enabling Objectives: ' Upon conpletlon of this topic the 
student will have reinforced his ability to identify by 
naming all the framing members in accordance with the 
texts as the members are pointed out by the instructor. 
The atudent will alsq have revlei^d the methods used in 
the er^ctio^ of the light frame structures as e4ch struc- 
ture is torn down. The dismantled fvaning member will bi 
clear of all nails and will be neatl)t stacked. 

C;r4terlon Test: lu dismantling the frame structure the 
student wilf idi^ntlfy all framing members 'in accordance 
with the texts and will review the methods us^ in the 
^teQ^lon of the structure « The dismiintled framing 
members wiil be clear of all nails and will be i|jBatly 
stacked t ' ^- $ . 
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Training Aids and Devi^ 
1, None* 

Training Aids Equipment! 
I , None 



Haiaework: 
1 . None 



SCBT 15Q.2 BU IC 1.2.8 



4 



OUTLINE OF INSl RUCTI ON 

T. Tntri^diirf Ion to the Lesson. 

A. Establish contact* 

m 

1 . Name : 

2* Topic: Cour^a Susamarlzat ion * 

B. Establish readiness. 

1. Purpose of this topic is to review 
what we have learned in this course 
and to clean up our work area. 

2. Assignment: None* 
Establish effect* 

K Value • 

a. Perform better on the Job. 

b. Be a better builder. 
U. Overview- 

1, Stress safety. 

2. Ask questions. 
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INSTRUCTOR ACTIVITY 



SCBT 150.2 BU IG i{ 8 
STUDENT ACTIVITY 



I. A. Introduce self and topic. 



I.B. Motivate student by saying 
that this task will help the 
student in rercalling the pro- 
cedures used to erect this 
structure* 



r 



I*D* State learning objectives* 

a. Upon completion of this 
topic you will have reinforced 
your ability to identify the 
parts of fr^iming members by 
naming all framing mecibers and 
you will have reviewed the 
methods used in the erection of 
the light frame structures. 
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OlfTLUiE Of H^TROCTICW 



II. Presentation « 



A, , PrMiiug members, and methods of layout 
and Instdllation* 

!• Ridge board. 

-2. Cofaoon rafter. " 



-VJ. Hip rafter. 

< 4. Valley rafter. 

^ 5. Ulp jack* 

6. Valley Jack. >^ 

^ 7 ■ I I 

^* Cripple jack 
8. Roof truss. 

a. King post. 

b. Pitcfied. 

r • Web ^membi^ r . 

Gussetts. 

9* Stair stringer. 

a. ' RIscfp 

h. ^ Tread 

III. Application* 

A. Student di<^mantle framed structure and 
clean up work area. 
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Sm 150.2 BO IC If 8 * 
raSJRPCTOR ACTIVIT Y STUOBliT ACTl JY 



11. A. ?olnt to eaclj framing II. A. Be alert and ^ ^ 

nearer and ask apptppriate answer the questions . 
q^^uestions pertaining to that 
stes^er. 4 



I I I. A. Supervise work - II T. A. Work ai a 

stress safety. team mea^eV. / 
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(v . 

(»nilNi or INSTRUCTION 



A* iCldge board. 
Costaion mfter. 

^ / 

C. Hip rafter. ^ 

Valley rafter, 

E. Hip jack. 

Valley Jack. 

G. Cripple Jack. 

H. Roof truss. 

I. Stair stringer. 
Test r 

A. Student will perform criterion test 
as stated. 
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CHAPTER 11 



ROOF FRAMING 



TImi use of concrete walls In Navy-buiU 
structures has increased ;n recent yeaxs, and 
the use of frame wails has decreased to a cer- 
tain degree. The us« of frame roofs has not 
decreased nearly .as ^ much, however, ^fany 
Navy-buiU concrete -wailed structures are still 
being covered wi'Ji wood-frame roofs. 

ROOFS 

The primary object of a roof in any cltmte 
Is to keep out the rain and tire cold. The roof 
must be sioped- so as. to shed water. Where 
htavy snows cover the roofs for long periods of 
time, roofs must be constructed more rigidly 
to bear the extra weight. They must also be 
strong enough to withstand high winds. The 
most commonly used t>'pes of mf construction 
include the gable, the lean-to shed, the hip, 
and the rable and valiey. 

The GABLE roof dig. U-U has two roof 
slopes meeting at the center, or ridge, to form 
a gabia. This form of roof is the one most 
commonly used by the Navy, since it is simple 
in design, economical to construct, and may be 
used on any rrpe structure. 

LEAN-TO* or SHED ROOF ifig. il-I), is a 
aear-flat roof and is used where large build- 
ings are framed under one roof, where hasty or 
tesaporary construction is needed, and where 
shads or' additions to buildings are erected. 
• The pitc.^ of the roof is in one direction only. 
The roof is. held up by t.he walls or posts on 
four sides; one wall or the posts on one side 
are at a higher level than rthose on the opposite 
side. ' 

The KIP roof (fig. 11 -i) consists of four 
sides or slopes running toward the center of 
the building. Rasters at the corners extend 
diagonally to meet at the center, or ridaift. Into 
these rafters, other rafters are framed. 

GABLE and VALLEY roof is a combination 
of two gable roofs intersecting each other. The 
mUey is that part where the two roofs meet, 
each roof slanting m a different direction. This 
type ofrcof is slightly complicated and requires 
much time and labor to construct. 
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Figure U-1.— Most common r.-pes 
of pitched roofs. 

TERMS USED IN 
ROOF CONSTRUCTIO.N* 

The PITCH or "slope" of a root' is the ansle 
which the roof surface makes wiui a horizontal 
plane. The surface mav vary from absoiuteiv 
flat to a steep slope. The usual >*'ay to e.-cpress 
roof pitch is by means of numbers: for e-xampie. 
8 and 12, 8 being the rise and \t the n-.n. On 
drawings, roof pitch is shown in figure 11-2. 

The. SPAN (part 1. fig. of any roof is 

the shortest distance oetween the tax oopo- 
site rafter seats. Seated m another wa^. it is 
the measure me/it between the outside plates, 
measured at nght angles to the direction of the 
ridge of the building. 

The TOTAL RISE ipart 1. fig. 11-3' is the 
vertical distance from the plate to, the top of 
the ridge. 

The term "TOTAL P^'N" (part 1, fig. 11-3) 
always refers to the lev distance over which 
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Figure U -2. -Roof pitch. 



any raiter pasties. For the ordinary rafter, 
this would be one'-haif the spaa distance. 

The unit of xneasuremeat or unit of run, 
\ foot or iS^ inches is the same for the roof as 
for any other part of the buUdiag. By the use 
of thU cosiaion unit of measurement, the fraxs- 
iRg square is employed Inlaying out larfe roofs 
(parts I and 2. fig. 11-3). 

The nae m incluss is the number of inches 
that a ro' 1 rises for every foot of run. 

The cut of a roof is the rise in" inches and 
the unit 3f nm (12 inches) (part 2, fig. 11 -3). 

The line length" as applied to roof framing 
is the hypotenuse of a triangle whose t»se is 
the toul run and whose altitude is the total rise 
(part 1, f;g. U-3). 

PLUMB and LEVEL LIKES refer to the di- 
. reetion of a line on a rafter and not to any par» 
ticular rafter cut. Any lir» that is vertical 
when the rafter is m its proper position is 
called 3 plumfaline. Any line that is level when 
the rafter \s in ts proper position is called a 
level line (part 3. fig. 11 -3). 

R.\FTEHS 

The pieces which make up the oiatn body of 
the framework of all roofs are called rafters. 
They do for the roof what the joists do for the 
floor and what the studs do for the wall. Rafters 
are inclined members spaced from 16 to 48 
inches apart which vary m siae. depending on 
their length and the distance at which they are 
spaced. T.he tops of the inclined rafters are 
fastened tn one of the varicms comoson ways 
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Figure 11-3.— Roof terms. 



determined by the type of roof. The bottoms of 
the rafters rest on thei plate member which 
provides a connecting link between wall and 
roof and is really a functional part of both. 
The structural relationship between rafters and 
wall is the same m all types of roofs. The raft- 
ers are sot framed into the plate tmtare simply 
nailed to it, some being cut to fit the plate while 
others, in hasty construction, are merely laid 
on top of the plate and nailed in place. Rafters 
may extend a short distance beyond the wall to 
form the eaves and protect the sides of the 
building. 

TERMS USED IN 
CONNECTION WITH RAFTERS 

Since rafters, with ridgeboards and plates, 
are the principal members of roof framing, it 
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It tmportaat to undtratand the (oUowing terms « 
that ai»piy to them. ^ 

Th« COMMON raftere (part J, fig. u-4), 
extend from plate to ridgeboard at rltht a&eles 
to both. 

HIP rafterajpart 2, fig. 11-4). exteiui dlago- 
naUy f roao the outalde cornere formed by per - 
pendicjalar platea ^to the rtd^estjoard. 



VALLEY rafters (part 3, fig. U-4). txikt^ 
from the plates to the ridgeboard along the 
lines wheure two roofs, interMct. x 

JACK rafters nev^r txtsmi the fuU^ distance 
from plate to ridgeboard. Jaek raftsrs are 
mibdivtded into the hip jacks (isu-t 4, fig. ix-4),' 
the lower ends of which rest on the plate and 
Jhe upper ends against the hip rafter: ^-alley 




SIDE CUT 



Hl^ JACK 
RAFTER 




ME£l cut 



t Hip TMiUrt 



PWUMS CUT 
COMMON »ArTEP? 



^ Qrtppit jAciit 



Figure il-4. -.Rafter terms. 
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^eks (part f, llg. 11-4). ^ Sower tadi of which 
r«tt acaiMt the valley raftere and the s^per 
Mdi acaihst thi rk^iteard; ftad erippi* ^lehP 
./pan 6. tig. which are aaitod betw«eii hip 
aad valley rafters. 

TOP or PLUMB CUT is the cut made at the 
tftd^tf tht rafter to be ptaetd aeUB^ th« rldge- 
board or, if the ri^eteard is omitlsd. sgaiast 
the opiHMite rafters. 

SEAT, BOTTCM.* or HEEL CUT is the cut 
made at the end of the rafter which is to rest 
• on the plate, 

SIDE or CHEEK CUT is a bevel cut on the 
side of a rafter co fit it against another frame 
sasoiber. 

RAFTER LENGTH is the shortest distance 
betwaif^n the outer edge of the plate ami ths 
V center of ridge line. 

SAVE or TAIL is the portion of the rafter 
extend^ beyoml the outer edge of the plate. 

MEASURE LINE is an Imaginary reference 
line laid out down the middle of the face of a 
rafter. If a portion of a roof is represented by , 
a right triangle (fig. 11-5). the measure line 
will correspoiHi to the hypotenuse, the rise to 
the leg. and the run to the base, 

COMMON P-\FTER LAYOUT 

Hafter> must be laid out and cut with slope, 
length, and overhang (»actly right so that they 

< will fit when placed in the position they are to 
occupy in the finished roof. 

The Builder first deterraini^s the length of 

- the rafter and the length of the piece of lumber 
from which the rafter may be cut. If he is 
working from a set of plans which includes a 
roof plan, the rafter lengths and the width of 
the building may be obtaiiwd from this plan. If 
no plans are available, the width of the building^ 
may be measured with a tape. To determine! 
the rafter length, first find one-h^ of the dls« 
tance between the outsidi plates. This distaiuse 
is the honsontal distance which the rafter will 
cover. The amount of rise per fo<H luui yet to 
be considered. If the building to be rocked is 
20 feet wide, half the span will be 10 feet. For 
easunple. the rise per foot is to be 8 inches. 
To determiiui the approximate overall length of 
a rafter, measure on the steel carpenter square 
the distance between 8 on the tongue ?nd 12 on 
the blade, because 8 U- tiM rise and 12 is the 
unit of run. This distance is 14 5/12 inches, 
and represenU the line length of a rafter with a 
total run of 1 foot and a rtss of 8 inches. SiiK^e 
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Figtare 11-5,— Measure line. 



the run of the rafter is 10 feet, multiply 10 
by the line length for I foot. The answer is 
144 2/12 inches, or 12 feet and \li inch. The 
amount of overhang, normally I foot, 4aust be 
added if an overhang is to be used. This makes 
a toul of 13 feet for the length of the rafter ;bUt 
Since 13 feet is an o€ki length for Umber, a 
14. -foot timber is used. 

After the length has been determined, the 
timber is laid on sawhorses, sometimes called 
"saw benches," with the crown or bow (if any) 
as the top side of the rafter. If possible, select 
a straight piece fof- the pattern rafter. If a 
straight piece is not available, have the crown 
toward the person laying off the rafter. Hold 
the square with the tongue in the right hand, the 
blade in the left, the heel away from the body, 
and place the square as near the upper end of 
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BUILDEH 3 & 2 



th« tWimx as poMibla. In thU C4M, the flfure 8 
on the toiigii^ and 12 on the blade ar« placed 
along the ed«e o/ tiaiber which U to be the top 
edge bf the rafter as sl»wn jn view 1, figure 
11 -6. Mark aloogthe tongue edge of the square, 
which fixW be the pluiab cut at the ridge, Siraie 
the length of the rafter is known to be 12 feet 
and 16 inch, measure the distance from the 
top of the plumb cut and mark it on the timber. 
Hold the square in thp same manner with the 8 
3^ark on the tongue directly over the 12-foQt 
and 16 inch mark. Mark along the tongue of 
the square to give the Trtumb • cul for the seat 
{view. 2. fig. U-6). Hurt measwre off, perpen- 
dicular to this. mark, the length of overhang 
4long^e timber and makeX plumb cut aiark in 
the same niaaner. keeping the squaj-e on the 
same edge of the timber iview 3, fig. U-6). 
Thi^ wUl be the tail cut of the rafter; often the 
'-ail cut IS made square across the timber. 
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Figure 11 »6. —Rafter layout— scale or 
measurement method. 



The level cut or width of the seat is the 
width f the plate, measured perpendicular to 
the piurrib cut. as shown in ytew 4, figure 11-6. 
Using the try sqi^re, square lines down on the 
rjides from all level and plumb cut lines. Now 
•he raf er is ready to be cut. 



If a boUdti^-is % feet 8 iiieh«s wide, ti|f9 nm 
of the rafter would be 10 feet 4 laches, or half 
the spaa. Instead of uelng tlw above method, 
tl» rafter length »ay be determined by "stepping 
it o^* by sueeesslve steps with the square as 
shown in figure U-?. Stake the Mame number 
of steps as there are feet in the run, which 
leaves 4 inches over a foot. This 4 inches is 
taken care of in the same manner as the full 
foot run; that is, with the square at the last 
step position, stake a mark on the rafters at 
the 4 -inch natark on the blade, then move the 
square along the rafter until tim tongue rests at 
th« 4-ii»h mark. With the square held for the 
same cut as before, make a xnark along fte 
tongue. This is the line length of the rafter. 
The seat -cut and hangover are mode as de- 
scribed above. When laying off rafters by any 
method, be sure to recheck the work carefully.^ 
When two rafters haw been cut, It is best to 
put them in place to see if they lit. Minor ad* 
judtments may be made at this time without 
seriouil damage or waste of material. 
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Figure 11-7. -Rafter layout— step -off method. 

TABLE METHOD. USING RAfTEK 
TABLE ON FRAMING SQUARE 

The rafter table which is located on the 
blade gives both the line length oi any pitch or 
rafter per foot of run and the line length of any 
hip or valley rafter per foot of run. The dif- 
ference in length of the ^k rafter spaced 16 
or 24 inches (on center) is also shown in the 
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.table. Where thejjick rafter, hip, or vaiiey 
; rafter requites side cuts, the cut. is fiverv In 
,Vti»tsU3Uf. 

' The Ubie (fig. a|}pear9 on jhe face of 
the blade. It is used to determine the length of 
the common, valley* hip. and jack rafters, and 
tltf angles at which they must be cut to fit at 
the ridge and pUte. To use the table, the 
Builder first must become familiar wi|ii it and 
ymam what each figure represents. The row of 
.figures in the first line represents the length o£ 
- common rafters per foot of nin, as the title in- 
dicates at the lefthand end of the blade. Each 
set of flsTures Amder each inch division mark 
represents the length of rafter per foot of run 
with a rise 3orresponding to the number ct 
inches net the numoer. For example, under 
the 16-inch mark appears the nunioer 20.00 
Inches. This number equals the length H a 
rafter with a run of 12 inches and a rise ; 16, 
inches, or. under the iS-mcK mark appears the 
number 17.69 inches which is the rafter length 
for a 12-inch^run and a 13-inch rise," The other 
five ll«es of figures m the table will not be dis- 
cussed as thev are seldom used. 



out the rafters after the length has been deter- 
mined was described above. 

When the roof has an overhang the rafter is 
usually cut square to save time. When the roof 
has no overhang, the rafter cut is plumi?, but m 
notch is cixt in the rafter for a seat. The level 
cut is made long enojagh to extend across the 
plate and the wall sheathing. This type of rafter 
saves material, although little protection is 
^iven to the side wall, 

BIRD'S .MOCTH 

A raiter vith a pro'ection has a notcti in it 
railed a BIRD'S MOl'TI!. as s.hown in figure 
n-j. The plumb cut the bird's mouth, i-hich 
Uars against th'e siae ^i the raiter piate \s 
called the HEEL cu([| the level cut. which bears 
on the top of the^rait^ plate, is called the SEAT 
cut. 

The size of the bird's mouth la usually stated 
m terms jf the depth of the heel cut rather than 
m terms of the -v^lth of the seat cut.' You lay 
out the bird's mouth in about the same way you 
lay out the seat on a raiter without a projection. 
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Figure U -3,— Raiter table method. 



To use t.'ie table for laying out raisers, the 
width of the building must first be known. Sup- 
po^ the building is 20 feet 8 inches wide and 
the rise of the rafters is to be 8 inches per foot 
of run. The total run of the rafter will be 10 feet 
*4 mches Look m the first line of figures, un- 
der the a -inch marK appears the number 14.42, 
which 15 the length in inches of a rafter with a 
run of 1 foot and a rise of 8 inches. To find the 
line lengt.*! of a rafier with a total run of 10 feet 
4 inches, multiply 14,42 inches by 10 1,3 and 
divide bv 12 so as to get the answer in feet. 
The 14,42 inches by 10 1/3 equals 140.007 inches, 
which is divided by 12 to equal 12 5/12 feet. 
Therefore 12 feet 5 mehes is the line length of 
the rafter. The remainmg procedure for laying 



Measure off the depth of the heel on. the heel 
plumb line, set the square as shown in figure 
11-10. and draw the seat line along the blade. 
For the roof surface, ALL RAFTERS should 
be e.mct, therefore, the amount above the seat 
cut, rather than the bottom edge of th6 rafters, 
IS the most important measurement. Suppose 
that on a hip roof, or an intersecting roof, the 
hips or valley rafters are 2x6 and the common 
rafters 2 x 4. The amount above the seat cut 
should be such as to adequately support the 
overhang of the roof, plus personnel working on 
the roof. The width of the seat cut is important 
as a bearing surface. The maximum width of 
the common rafter should not exceed the width 
of the plate. 
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F;^jre U -9. -Bird's mouth on a 
rafter with projection, 

r:IP FUFTER LAYOUT 

Mo>t nrp roofs are EQUAL -PITCH hsp 
roofs, in , ich the aiigie of slope on the roof 
*»nd or ends is the same as the angle of siope 
•n the sides. Unequal -pttph hip roofs do exist, 
nut thev are quite rare, and they require special 
Uyout rTiethods, The UNIT LENG13i RAFTER 
TABLE on the framing square apjjUes only to 
.•qua! -pitch hip roofs. ^ 

In the tollowujg discussion of hip roof fram- 
ing It will be assumed that in everv case the 
rrjof IS an equal -pitch hip roof. 

The length of a hip rafter, like the length of 
.1 common rafter, is calculated on the basis of 
bridge measure times the unit of run. A^iy of 
the methods previously described for a com- 
mon rafter may be used. Some "of the basic 
data for a hip rafter, however, are different. 

Take a look at figure U-U, which shows 
part of a ROOF FR>».MING DIAGRAM for an 
EQUAL-PITCH .hip roof. A roof framing dia- 
gram may be included among the working draw- 
ings: if it !S not. you should lay one out for 
yoursc!'. Lay (he buildmg lines out to scale 
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f igure 11-10. -Laying out a bird's mouth. 

first: you can find the span and the length of the 
building on the working drawings. Then draw a 
horizontal line along the center of the span. 

In aji equal -pitch nip roof framing diagram 
the lines which indicate the hip i-afters fFA. 
Ga. IB, and KB m fig. U-lli forms 45" angles 
wjth the building lines.. Draw these lines in at 
45% as shown. The points where thev meet the 
center line are the THEORETICAL etuis of the 
ridge piece. The ridge -end common rafters 
OA, DA. EA, HB. JB. and LB .oin the ridge 
at the same points. 

A line which indicates a rafter in the roof , 
framing diagram is equal in length fto scale, of ' 
'course! to the TOTAL RUN of the rafter it 
represents. You can see- from the diagram that 
the total run of a hip rafter (represented by 
lines FA. GA, IB. and KB) is the hypotenuse 
of a right triangle with shorter sides each 
equal to the total ryn of a common rafter. You 
know the total rim of a common rafter: it is 
one -half the span, or orii^-half the width of the 
building. Knowing this, you can find the total 
run of a hip rafter by applying the Pythagorean 
theorem. 

Let us suppose, for example, that the span 
of. the building is 30 ft. Then one -half the span, 
which Is the same as the total run of a common 
rafter, is 15 ft. By the Pythagorean theorem, 
the total run of a hip rafter is the square root 
of (152 ^ 152)^ oj. 21.21 ft. 

What is tiM total rfse"' Since a hip rMter 
joins the ridge at the same height as a eoMmon 
rafter, the total rise for a hif rafter is the 
same as the toul rise for a common rafter. 
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F;g\ire il-ll. -Equal pitch hip roo: :r-iming Jia^jram. 



Y iu -enow r.ow to iiifare tne total rise oi a com- 
mon raiter. Let ua support that this rooi Jud* a 
unit run of 12 and a umt rise of 8. Sine e_ the 
tocal run o: i common raiter m the roof is 15 ft. 
the totai rise of a common raiter is the value 
of X m the proportional equation I2:8::15:x, 
or 10 ft. 

Know-j;g the total run of the hip rafter 
•21.21 ft and the toul nse ;10 ft), you can fig> 
ure the ane ler^h oy applying the Pythagorean 
Lheorem. The luie length is the square root of 
■21.212 - 102;. or 23,44 ft, or about 23 ft 5 1 '4 .n. 

To find the length of a hip rafter on 'Jie basis 
OI bridge measure-, you must first determine 
the bridge measure. As with a common rafter, 
the bridge measure of a hip rafter Is the length 
of the hvpotenuse of a triangle with shorter 
sides equal to the unit run and unit rise of the 
nifter. The unit rise of a nip rafter is always 



t; 



\i same as thai x common rafter, but THE 
NIT RUN OF A HIP RAFTER IS DIFFERENT. 
The unit run of a hip rafter in an equal -pitch 
hip roof is the nypotenuse of a n^nt triangle 
A ith shorter si<ies each equal to the unit run of 
a common rafter. Since the unit run of i com- 
mon rafter is 12. the unit ruj^ of a hip r-fter is 
the square root of I22 ^ 122)/ or 16.37. 

If the unit run of the hip rafter is 16. H and 
the unit rise 'in this particular case) is 8. the 
unit length of the hip rafter must be the square 
root of 16.372 _ s^i. or 18,76. This means 
that for every 16,07 units of run the raf'er has 
18.76 units of iengtn. Suiee me total rur. of the 
rafter is 21.21 ft, the length of the rafter must 
be the value oi x m the proportional equation 
H. 37:13. 76;:21.21:x. or 23 44 ft. 

Like the unit length of a common rafter, the 
bridge measure >f a hip rafter mav be ootalned 
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from the unit length rafter table on the framing 
square. U you turn back to figure 11-8, you 
will see that the second hne m the table is 
headed Length hip or vzlley rafters per foot 
run." This means "per foot run of A COMMON 
RAFTER IN THE SAME ROOF.- Actually, the 
unit :»'ni;th ^n-en m the '.arjies is the unit length 
fer^^-verv 16.97 units yi ru;; OF THE 'hiV 
RA.-Tr.R ITSELF. If you run acr'^ss to the 
unit inn^th given i:-,der ?. vou -.vtll :;nd the same 
tiCJre. 13.7^ ur.:r.;. that vou calculated above 

• V.-. -asy -.vav :o ."alruLite the length 
eq-aal -pitch hip r ;oi r.i::er is to muUipiv the 
bridge measure by the number of feet m the 
total run if a common rafter, -.vhich ss the 
same is :he numoer of feet m one -half of the 
span of the cuudmg. One-half of the span of the 
building in ihis case is 15 ft: the length of the 
^iip rafter is therefore 13.76 x 15. or 281 40 in 
^vhich 13 231.40 12. or 23.45 ft. Note that when 
you use this method you get a result m inches, 
which vou must convert to feet. The slight dif- 
terence >; O.Ol ft berveen this result and 'he 
:ne pre-, lou^ly ootauied amouncs to less inar^ 
1 9 m.. ir.d may be ignored. 

Yrc step off the length of an eaual -pitch hip 
roof r.ifter just as vou do'the length of a com- 
mon rnfter. except :or the fact that you set the 
square- to a unit of run of 16.97 in. instead of to 
a unit :t run )f 12 tn. Since 16,9": inches is the 
same .is lb m. and 15.52 sixteenths ot an ipch, 
.^ettim- the square to a unit of run of 17 m. is 
close f-nough for most practical purposes. Bear 
■^n mind -Jiat for any plumb cut line on an equal - 
oitch hip roof rafter you set the square to the 
unit rise of a common rafter and t-^ a unit run 
Df IT. 

You step off''-.he same number of times as' 
•here ire feet m the total run of a common 
rafter iP. the same roof: only the size of each 
step i::fe-ent. For everv 12-in. step m a 
:ommc-,n rafter a hip r^kfter .^as a 17. in. step. 
'.n the roof on which we are working, the total 
run.oi a common rafter is exactly 15 ft; this 
means that you would step off the hip -rafter cut 
17 m. and 3 in.) exactly 13 times. 

Suppose, however, that there was an ODD 
;N1T m the common rafter total run. Assume, 
.or example, that the total run of a commofi 
rafter .s 15 ft 10 1 '2 m. How would you make 
•he odd fraction of a step on the hip rafter'' 

Vou remember that the unit run of a hip 
-a'ter ,s the hypotenuse of a nnhf triangle with 
jther sides each equal to the -jnit run of .i com- 
mon r.i;ter. This being the rase, the run of the 



odd unit on the hip rafter must be the hypote- 
nuse of 3 right triangle with other sides each 
equal to the odd unit of run of the common 
rafter, which in this case is 10 1 ^2 in. You can 
figure this by the Pythagorean theorem (square 
root of (10.52 ^ 10.52)). or you can set the 
square on a true edge to 10 L 2 in. on the tongue 
and 10 1 2 in, on the blade and measure thedts- 
Unce between the marks. It comes to 14.84 in., 
which rounded off to the nearest 1 16 m. equals 
14 13 '16 in. 

Tc :ay off -he odd unit, set the tongue of the 
framing square to the piumo line for the last 
full step made and measure off 14 13 /X6 in. 
along the blade. Place the tongue of the square 
at the mark, set the square to the hip rafter 
plumb cut of 8 in. on the tongue and 17 in. on 
the biade. and draw the Une length cut line. 

Hip Rafter Shortening Ai "wance 

As is the case with a common rafter, the 
line length of a hip rafter does .not --ake into 
account the thiclcness of the ridge piece. The 
size of the ridge-end shortening allowance for 
a hip rafter depends upon the manner in which 
the ridge end of the hip rafter is joined to the 
other structural members. As shown m figure 
U-12, the ridge end of the hip rafter may be 
framed against the ridge piece view A, fig, 
11-12) or against the fldge-end common raft- 
ers 'view B. fig. 11-12). If the hip rafter is 
framed against the ridge piece, the shortening 
allowance is one-half of the 45' thicjcaess of 
the ridge piece. The 45" thickness ofstock^s 
the length of a line laid at 45" across the thick- 
ness, dimension of the stock, li the hip rafter 
,is framed against the common ' rafters, the 
shortening allowance is one -half of the 45" 
thickness of a common rafter. To lay off the 
shortening allowance, set the tongue of the 
framing square to the Une length ridge cut line, 
measure off the shortening allowance along the 
blade, set the square at the mark to the cut of 
the rafter (8 in, and 17 in.>. and draw the actual 
ridge plumb cut line. 

Hip Rafter Pro section • 

A hip rafter projection, like a common 
rafter, is figured as a separate problem. The 
run of a hip rafter projection, however, is not 
the same as the run of a common rafter pro- 
jection in the same roof. Figure 11-13 shows 
you why. The run of the hip rafter pr jjection, 





as you an :3ee. 'J^.e aypotenuse oi a ri^ht tn- 
aagie - ith shorter sides each equal to the run 
:>f 1 :oPA:r.oi\ rafter^ projection. If the run o: Lhe 

amnion rafter overhang is 13 ;n., ihe run oi 
L^e hip raiter is the square root of :182 - 
cr 25j4: Since the ralter rises 8^unlts tor 
eve^l^ units of run. rhe toul rise of the pro- 
-?';tion ;s tne value or x :n the proportional 
equau.;:: IT- 9: : 23 , .Six. or 11.3 in, total 
run IS -5 43 in, and the total rise IL9iUn,, the 
1^^-iCth f the pjio;ection is the square root n 

25"45" ^ IL32,^ ^r about^23 in. 

H!p Raider Side Cuts 

Sinc^ a common rafter runs at 90^ to the 
rid^e. the ridge end of a common rafter is cut 
square, or at 30' to the lengthwise Une of the 



raiter. A hip r.tfter, .'-.jwever. joins th- ricge, 
or the ndge *ends of uie v:ommon rafters, a: an 
angle, and the ridee end. of a hip rafter must 
therefore be cut to a corresponding angle, 
called a SIDE CUT. The angle of the ^de cut 
is more acute for a hign unit rise than t is for 
a low one. 

The an^le of the side cut is liid out a.? shown 
.n figure 11 -H. Piace the tongue of th^ fram- 
ing square aiontC the ndge cut line, as shown, 
and measure uif one -'naif the thicicness of the 
hip rafter along ihe blade. "Shift the tongue to 
the mark, set the square to ±e cut of the rafter 
17 m, and 8 and draw^ the plumb line 

marked A m the figure. Then turn the rafter 
edge -up. draw an edge center line, and draw m 
the angle of the side cut as indicated in the 
lower view of :i^re 11-14. For a hip raftef 
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The angle of the side cut on a hip rafter may 
^ ^^.^ also be laid out by referring to the unit lengtli 

/f-- ' I^-LIJ^" ralter tkble on 'the framing ^uare. If you turn 

*^ , *>ack to figure 11 -8. you wiil aee that the bottom 

i« the table is headed "Side cut hip or val- 

_ , ley use." If you follow this line over to the 

wolucMi headed by the figure 8 (for a unit rise 
3). you wUlJind the figure 10 7 8. If vou 
Piace the framing s^\iar6 face -up on the rafter 
^^e. with the tongue on the ridge -end cut line." 

. ' . . • " i-d set the square to a cut of tO 7 8 m. on the 

^la-e and 12 ;n. 5n the tongue, you .can draw the 
cofject iide-eui o^ogle along the tongue. 

' - — the bird's mSuth on a hip rafter had the 

, . same depth as the |)ird's mouth on a common 

" rafter, the edges the hip rafter would extend 

above the upper ends of the jack rafters as 
133.123 shown m figure U -15 This can be corrected 
r.^^.r- I. -U,_ Run of hip rafter projection. b>] either BACKINCi or DROPPLN'G the hip 

rafter. Backing means to bevel the upner edge 
0^ hip rafter. As shown in figure U-l'5. the 
aajount of backing is taken at the right angle to 
--^^ surface, or :he top edge of the hip 

•■• ' rafter. Dropping ^ans to deepen the bird's 

— ■ ^ ; mouth so as to bring the top edge of the hip 

... — rafter downjto the upper ends of the jacks. The 
- amount of drop is taken on the heel plut-ib luie. 



133.124 

:<ur^- H -14 -^Laving out hip rafter side cut, 

•A*itch to bi^ framed against the ridge thercuL. 

lU be ■)nly a single side cut, as indicated by 
the dott -d line: for one which is to be framed 
a^mst ihe ridge ends of the common rafters 
t!,ere be a double side cut, as^shown. The 
U il 01 the rafter must have a double side cut at 
\\\& same angle, but m the reverse direction. 




133,125 

Fii^ure U-15.— Backing or dropping 
a hip rafter. 

The amount of backing or drop reqi ired is 
calculated as shown in figure 11-16. Set the 
framing square to the cut of the rafter (8 m. 
and n in,'; on the upper edge, and mea.-^ure off 
one -half the thickness of the rafter from the 
edge along the blade. A line drawn through this 
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Figure U-16. -Dettrxnlnlng rec 

Ik. 

iiark, parallel to the edge, will Indicate the 
bevel angle, as shown, U the rafter is to be 
backed. The perpendicuUr dUtaace between 
the line and the edge of the rafter wiU be the 
amount of drop -meaning the amount that the 
depth of the hip rafter bird's mouth should ex- 
ceed the depth of the common rafter bird's 
mouth. 

VALLEY RAFTER LAYOUT 

A valley rafter follows the line of Intersec- 
tion between a main roof surface and -a gable - 
roof addition or a gable -roof dormer surface. 
Most roofs which contain valley rafters are 
EQUAL -PITCH roofs, in which the pitch of the 
addition or <fermer roof Is the same as the 
•pitch of the main roof. There are UNEQUAL - 
prrCH vaUey -rafter roofs, but they are quite 
rare, and they require special framing methods. 
In the discussion of valley rafter layout it will 
be assumed that the roof is in every case an 



;:3.i25 

•ed amount of baciiing or orop. 

equal pltcn root. In whu'h the unit of run and 
unit of rise of an addition or dormer common 
rafter is the same as the unit of run and unit of 
rise of a main roof common rafter. In an 
equal -pitch roof the valley rafters always run 
at -tS" to the building lines and the ridge pieces. 

Figure U-17 shows an EQUAL-SPAN fram- 
ing situation. In which the span of the addition 
is the same as the Span of the mam roof. Since 
the pitch of the addition roof is the same as the 
pitch of the mam roof, equal spans ^rmg the 
ridge pieces to equal heigfeits. 

If you look at the roof framing diagram in 
the figure, you wiU see that the total run of a 
valley rafter (indicated by AB and AD in the 
diagram) is the hypotenuse of a right triangle 
with shorter sides equal to the total rm of a 
common rafter in the main roof. The unit run 
of a vallev rafter is therefore 16.97. the same 
as the unit run for a hip rafter. It follows that 
figuring the length of an equal -span valley 
rafter is the same as figuring the lenr^ of an 
equal -pitch hip roof hip rafter. 
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133.127 
-Equal span main roof and 
intersection roof. 



A vTxV.ey rafter, however, does not Require 
bacKinkr or dropping. The projection, if any, is 
flared just as it is for a hip rafter. Side cuts 
^ *re laid out as they are for a hip rafter; the 
\aliey -rafter t3.il has a double side cut, like the 
hip -rafter taxi, but in the reverse direction, 
smce tJie tail cut on a valley rafter mu^t form 
an inside. rather than an outside corner. TwLin- 
cicated 'iA figure U-18 the ridge-end shortening 
allowance m this framing situation amounts to 
one-halt of the 45' thickness of the ndge. 

Figure U-19 shows a framing situation in 
which . le span of the addition is shorter than 
the span of ti>e mam roof. Since the pitch of 
the addicion roof is the same as the pitch of the 
wain r>of, the shorter span -of the addition 
brings 'he addition ridge down to a lower level 
than that of the main roof ridge. 

There are two ways of framing an intersec- 
tion of this type. By the method shown In fig- 
ure U-19. a full -length valley rafter (AD in the 
figure) 13 framed between the rafter plate and 
the rtdkre piece, and a shorter valley rafter 
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Figure 11-18,— Ridge-^nd^hortenmg 
allowance for equal span intsrs*?c- 
tion valley rafter. 

,CB in the figure) is then framed to the longer 
one. If you study the framing diagripryou will 
see that the total run of the longer valley rafter 
is the hypotenuse of a right triangle with shorten , 
sides each equal to tKe ptal run of a :ommon-' 
rafter lU THE MAIN ROOF. The total run of 
the shorter vallesfwrfter, on the other hand,, is 
the hypotenuse ofa nght triangle with shorter 
sides each equal! to the total run of a common 
rafter IN TKE ADDITION. The total run of a 
common rafter in th^ main roof is equal to v. 
one -half the span of the main roof; the total mn ' 
of a common rafter in the addition is equal to 
one -half the span OF THE ADDITEON. 

Knowing the total run of a t.-aliey rafter ^or 
of any rafter, for that matter), you can always 
find the line length by applying th*^ bridge 
measure times the total run. Suppose, .or ex- 
ample, that the span of the addition in figure 
U-19 is 30 ft, and that the unit rise of a com- 
mon rafter in the addition is 9. The total run 
of the shorts r valley rafter is the square root 
of {15*- * 15-), or 21.21 ft. If you refer back 
to the unit length rafter table in figure. U -8. 
you wUl see that the bridge measure for a 
valley rafter in a roof with a common -rafter 
unit rise of 9 is 19.21. Sinq^ the unit nm of a 
valley rafter is 16.57 and the total run of this 
rafter is 21.21 ft, the line length must be 
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Y:-iTti U-19. -Equai-pitch but unequal 
span fraciuTg situation. 

ue .-alue of x uhe pfoportiomi equation 
16.97-.iv,2l::21.21:x. or 24.01 ft. 

An eisier way to iind the length a vallev 
rafter .s to simply multiply the bnoge meas- 
-e by the number of feet In one -half the span 
F THE ROOF TO WHICH THE VALLEY 
jlAFTER BELONGS. The length of the longer 
'•alley rafter in figure 11-19. for example, 
would oe 19.21 times one-half the span OF 
THET NL-MN ROOF. The length of the shorter 
•.uiley rafter is 19.21 trmes one-hail the span 
OF THE ADDITION. Since one-haif the span 
of the addition is 15 ft. the length of the shorter 
-.uilev rafter is 15 x 19.21. or 288.15 in., which 
IS 288.15 12. or 24,01 ft. Note again that when 
you use this method you get a result in ipches. 
which vou must change to feet. 

Figure 11-20 shows the long and short val- 
ley raiter shorteamg allowances. Note that the 
long valley rafter has a single side cut for 
fraam?; to the main roof ridge piece, while the 
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Fi^r» 1 i -:D.~Lonis and snort -.-alley -aitsr 
i.wrterung allowances. 

abort -.i: -.- r.iiter is -ut snuare ior rac^.-ig 
lo the .u:a;vi---n ridae. 

Fig-a.-e il-'~l sho-A-? jr.oL^er mpthod fram- 
Lnij an ---juai -pitch unequal -span jiddition. In 
this metriod the mbuard -nd of the addition 
ridi?e ts .nailed to a piece which hancs trom the 
nxain roof ridge. As s.nown in tne fratnjig dia- 
-ram. '.his method r-xWi, for two s.'-.or: •/alley 
raiter:i, each of wn;ch extends from the rafter 
plate to the addit:on ndge. The framing dia- 
gram shows th.it Lhe total run of each )f these 
vdlley rafters is the hypotenuse of a r:ght tri- 
angle -with shorter sides, each equal to he total 
ran of a common raiter IN THE ADDIVION. 

As indicated in figure 11-22. the shortening 
allowance of each of the short v-alley rriters is 
one -half of the 45^ thickness of the addition 
ridge. Each rafter is framed to the addition 
ridge with a si.n^le side cut. 

Figure U-23 shows a met.nod -A framing a 
gable normer. without side walls. The dormer 
ridge is framed to \ header set berAeen a cauple 
of doubled mam -roof common rafters. The 
valley rafters ir« framed bet-ween this header' 
and a lower header. As indicated sn the fram- 
ing diagrarr,. ^he toul .un of a -/alley .-after is 
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*'k.i:^e 11 '21, -Another method o£ framing 
:il-^ot:-n unequal spaa intersection. 



133.132 

Fig;\jire 11 -22,— Shortening allowance o: vuiley 
rafters in suspended ridge method inter- 
section roof framing. 



1e hN-p .tenuse M x rti^ht triangle with shorter 
. ides each equal to the total run of a common 
•after 'V THE DORMER, 

F;i^:x;re 11-24 shows the arrangement and 
; ames oi framinhC members in this type of 
■. ormer tramini^. 

F</^re 11-24 also shows that the upper 
» d^^-s :\ ^he headers must be beveled to the cut 

t the mam root. Figxire 11-25 shows that in 
this thorf of frammj? the shortening allow- 
an.e : r the upper end of a valley rafter is 

ne-ha,: of the 45 thickness of the inside mem- 
^ er m ' \e upper doubled header. There is also 
. s^hort ^nmg allowance for the lower end, con- 

latin^r one -half of the 45' thickness of the 
. 15; ie : ^#»mber of the doubled common rafter, 
-he tic :re also 5hows that each valley rafter 
i as a : ^ubie side cut at the upper end and a 
double -ide cut at the lower end. 

FikTu-e 11-26 shows a method of frammg a 
fc:ai)ie d ^rtn^T with side walls/ As indicated m 
t ie framing diagram, th^ total run of a valley 
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rafter is again tfee hypotenuse ^f a right tri- 
angle With shorter \ldes each equal to the run 
of a common rafter) IN THE DORMER. You 
figure the lengths pi the dormer corner posts 
and sid^ studs jum as you do the lengths of 
gable -end studs, and you lay off the lower -end 
cut-off angle by sett..ig the square to the cut 
of the main roof. 

Figure U-27 shows the ^^lley rafter short- 
ening allowances for this method of f riming a 
dormer with side walls. 

JACK RAFTER LAYOUT 

A jack rafter is a part of a common rafter, 
shortened for framing to a hip rafter, i valley 
rafter, or both. This means that in ar equal- 
pitch framing situation the unit rise o a jack 
rafter is always the same^ as the unit rise of a 
common rafter. 

A HIP JACK rafter is one which extends 
from a hip rafter to a rafter plate. A VALLEY 
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Fii^ure 'n -23. -Method of framing dormer 
•Arithout S'.dewalls. 

JACK raiier i3 one which axt r.da froos a ^tilley 
raiter to a ndge. A CRIPPLE JACK raiter Is 
ore which does not contact either a rafter plat, 
or a ridge. A VALLEY CRIPPLE JACK Is 
one which extends between two valley rafters 
m the Icng -and -snort -valley -rafter meihod of 
addition framing. A HIP-VALLEY CRIPPLE 
lACK is or.e which extends from a hip raiter 
to a valley rafter. All types of jacks except 
cripple acks are shown in figure 11-28. A 
valley cripple jacK and a couple of hip -valley 
cripple jacks are shown in figure 11-29. 

Lengths Hip Jack Rafters 

Figure 11-30 shows a roof frasalag diagram 
for a series of hip jack rafters. The jacks are 
always on the same spacing O.C. as the coni- 
tr.on rafters. Suppose that the spacijig m this 
instance is 16 in O.C. You can se« that the 
toUl run of the shortest jack is the hypotenuse 
of a right triangle witi shorter sides each 
16 m. long. The total run of the stortest Jack 
is therefore the square root of W * 16-^), or 
22,62 in. 



Suppose that a common rafter m this roof 
has a unit rise of 8. The jacks, as you know, 
have the same unit nsse as a common rafter. 
The unit length of a jack in this roof, then, is 
the square root ol sl22 . 8?), or 14.42. Th>3 
Uieans that a jack is 14.42 units long or every 
12 ualt^ of run. The' length of the snortest hip 
jack in this roof is therefore the 'value of x in 
the proportional equation i2:14.42::i65X. or 
' 19.23 in. t » - 

This 4s always the Itength of the shortest hip 
iack vj.heh the jac.its arp spaced 16 m O.C and 
the coaimon rafter m the ro'of has ^ uni^^,^^^^^| 
oi a. it -.s also th^ .COMMON DIFFERENCE 
OF JACKS. Hieaning 'iiat the next hip jack will 
be 2(19.23 m'.' Ij^.g. w-e next 3*19.23 iii.) lon^. 
:;r,d so on. 

The commoA- xiiiiererce i^r mp jactiS s^ac^a 
16 >n. O.C , and aiso for hip jac.<s spaced 24 in. 
O.C, is given m the unit length rafter table on 
the framing square for unit rises ranging from 
.. 2 to 18 inclusive. Turn back to figure 11-3. 
which shows a segment of the unit length -after 
table. Note the third line m the table, which 
reads "Diff. in length of jacks 16 Inches cen- 
ters." If you follow this line over to the ugure 
under 3 >:or a unit rise of 8), you will find the 
same unit lengthjli?.23 in.) that you worKed cut 
above. 

The best wav ;o u?ure the length of a yailey 
yxcW or a cripple -jack-ls to apply the oridge 
aieasure :o the total run. Ti.e bridge measure 
of any ^ack is the same as the bridge measure 
of a common raiter havi^ the same unit oi 
rise as the jack. Suppose, for example, that 
the jack has a unit rise of S. In figure 11-8. 
look along the Une on the unit length raiter 
tables headed "Length common rafters per foot 
run" for the figure in the column under 3. and 
■ you Will find a unit length of 14.42. You should 
know fay this time how to apply this to the total 
run of a jack to get the Une length. 

The best way to figure the total runs 6i 
valley acks and cripple jacics is to lay out a 
framing diagram and study it to determine what 
these runs must be. Figure :i-31 shoMS part 
of a framing diagram for a main hip roof wit^ 
a long -and -short -valley -rafter gable aadition. 
Bv studving 'the diagram you can figure the 
toUl runs of the valley jacks and cripple jacks 
as follows: 

The run of valley jack No. I is obviously the 
same as the run of hip jack No. 8, which is the 
run of the short,est hip jack. The length of 
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vallev .acK No. 1 ss therefore equal to the com- 
mon .t:Uerence jf jacks. . 

The run of valley jack No. 2 is the Same as 
t.^e nr. ot .hip jack No. 7. and the length is 
theret .re r.vice the common difference of jacKS. 

Th.> run of valley jack No. 3 is the same as 
the r-j.i ji hip lack No, 6, ^nd the length is 
t.nerel ,re three times the common difference of 
;acKs. 

Th^^ run of hip -valley cripple No. 4. and also 
'1 hjp-vail'^y cripple No. 5, is the same as the 
run of valley jack No. 3. 
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The run of vallasy jack No. 9. and also of 
.^liey jack No. 10, is equal to the sp»cixig of 
jacks O.C. Therefore, the length of one of 
these jacks is equal to the common difference 
of jacks. 

The run of valley jacks Nos. 11 and 12 is 
twice the run of valley Jacks Nos. 9 and 10, and 
the length ^oi« of these jacks is therefore 
twice-the common difference of Jacks. 

the*rtSR of valley cripple No. ;3 is twice the 
spacing of jacks O.C, and the length is there- 
fore tw;ce^ne comaion difference of jacks. 

\ 
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pjre U-25. -Valley raiter s.-. jr'en;ng ail*:' 
dormer wanoui akdewall. 



T^e run 01 valiev cripple No. 14 is twice tfee 
run of va.;*-- cripple No. 13, and the length is 
thereiofe time:* the common difference ot 

Ja -k Rai'er Shortening Allowances 
\ 

A hip -acK raiter ..aa a shortening allowance 
at the upper end consisting of one-half oi the 
45 thicicness of the hip rafter. A valley ;ack 
raiter has a shortening allowaUce at the upper 
end. con^iisting of one -half of the thickness A 
the ridge, and another at the lower end, con- 
si.-Jting <-:" one-haU of the 45' thickness of the 
valley ra:ter. A hip-valley cripple has a short- 
ening allowance at the upper end, consisting ot 
one -half of the 45" thickness of the hip rafter, 
and another at the lower end, consisting of one 7 
half of me 45" thickness of the valley raiter 
A vailev cripple has a shortening allowance at 
the upper end, consisting of one^half of the 43* 
thickness of the long vailev rafter, and another 



)•. 'jie lower c.'M. oondistmi; ;.-n-h:ii' ; :e 45' 
•.r.icK.ness oi *he short val'.ev raiter, 

Uck Raiter SrJe Cuts * 

/ The side cut on a lacs- rafter can oe laid out 
' oy the method illustrated in frr^^re 11-14 for 
iavmg out the side out gn a nip rafkr .-*. toLher 
method is to use the iifii-* line ji ,the unit ;ene:th 
raiter table, 'vhich is headed "Side cut o; ^cks 
jse" fid H If you follow that line ver to 
the fiw"4re una«ir -? for ^ unit rise of 6 . you 
will see that the liuure i^iven is 10. To ay out 
"the side out on a lack. set the square iice-up 
^n the edgl^^i the rafter to 12 m. on the ;oni?ue 
and 10 in. >V the blade, and dra'A- the siie-cut 
line along the ton>rue. ^ 

Jack Rafter Bird's Mouin and Projeclior 

.A jack raiter :s a shorfe'ned common -after- 
consequently, the bird's mouth and pre ection 
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K. ^:re 11 -'J^. -^Method of training i^able 
lorn;er wiih sidewalis. 

1 - ' rafter ire iazd out ;ust as the; are 
-n 4 . ^nn-.jn rar.er. 



La', .nj rut the ridge for a ^bie roof pre- 
se-.ts '\o part:cuiar problem, since tiie line 
eni?^h M the rid^re is equal to the length of the 
■uildi: :. The ic*rizl length would mrlude ar.v 



err. 
ruUe 



or hip main roof/ however, the 
certain amount of 



lavout re luire*; 



•alcui. ':on. 

As previously mentioned, m an equal -pitch 
up ro f Lhe line length of ihe ndge ^.m-^ants 
o the !enfc?th of the building minus twice the 
-tal * 4 a m.*.-n roof common rafter, 1*!.*^ 
\^'"Tf ■ I. lenvrth. however, depends upon thr 



Wily In which the hip rafters are framed to the 
ridge. 

As indicated m fig\ire 11*32, the 1 ne length 
ends of the ndge are at the points where the 
riage center line and the^ip rafter center lines 
?ross. In fit^ure 11-32 ^ hip rafter is framed 
against the nd^ei'in this method of framing the 
actual lenijth of 'the rid^e exceeds the hne 
leni^th, at each end, bv pne-:alf of the uhickness 
.f ^he ridice, plus one-half o: the 45' *hickness 
: the hip rafter. Ln future 11-32 the hip rafter 

:.amed levxeen the common rafters: in this 
iHPthod ot /rammn Lhe a :t\;ai length of the ridge 
exceeds thi? hne leu^ih. at each end. by one- 
lalf oi the thickness of a common rafter, • 

Fi^re U-33 shows that the length of the 
ridge for an equal -span addition is eq'oai to the 
length of the addition rafter piate, plus one-haU 
:he span of the buildmg. minus the shortening 
allowance at the main roof ndge; the shorten- 
ing allowance amounts to one -half of the thick- 
■^.ess of the main root ndge/ Figure U-33 
shows that the length of the ' ridge icr an 
ai^equal-span addition varies with the method of 
framing the ndge, U the addition ridge is sus- 
pended from the main roof ridge, the length is 
equal to Lhe length oi ihe addition rafter plate 
plus oTO-.'ulf the span '01 the buildini:. If the 
.iddition ndge iS framed by the long-and -ihort 
valley rafter method, the length is equal to the 
length of the addition rafter plate, pius one -half 
of the span oi the addition, minus a shortening 
allowance consisting of one -half U the 45'^ 
thickness of the long ^-aliey rafter. If the addi- 
non nd^e is framed to a double header set be- 
t^^een a couple of double m&m roof common 
ratters, the length of the ndge ts equii to the 
length >f the addition side-'vall raiter plate, 
•plus me^half the span of the addition, mmua a 
^nortenini^ allowance consisting of one -half the 
thickness of the inside member of the double 
header. 

Figure U-34 shows that the length of the 
ndge on a dormer '.vithout side walls is equal 
to one-half^of the span )f the dormei, less a 
shortening: allowance /-nsisttng of one -halt the 
thickness of the mside member ot t ^e upper 
ioubie header. Figure U-B-T shows that the 
lengll: ui the ndge on a dormer with s;de walls 
imouncs to the length of Lhe dormer rafter 
plate, plu.s one -half the span of the dormer, 
minus a shortening allowance consisting of 
>Me-half the tin.-*K.ness of the inside rTt^mber o! 
*he upper -iouMe header 
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Figure U-27.-VaUey rafter shortenxr-g allowances lor aormer w;ih sidewall. 



SHED ROOF FRAMING 

Asprevtously mfentionad, a SHED or SINGLE - 
PITCH roof i» ftfSentiaily on«-haif of a gabie 
or double -pitch roof. Like the fuU-l«»gtb raft- 
ers in a gable roof, the fuU-Ien«th rafteri In a 
shed roof are COMMON raitert. Note» bow- 
ever, that xm show, tn figure the total 

run of a shed roof common rafter is et^uai to 



Lhe span of the building UUmS THE V-IDTH 
or THE RAFTER PLATS ON THE HIaHER 
HAFTER-E>nD WALL. Note also, that the run 
of the projection on the higher wall is •nea.a- 
ured from the INNER EDGE of the rafter plate. 
To this must be added the width of the plate and 
the length of the overhang at the top. Shed -roof 
common rafters afe laid out like gable -roof 
common raiters. A shed-roof common rafter 
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FitTure U -23.^ Types o^jack rafters. 
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, 45.460 
F icure 11-29 -Valiey cripple jack and 
hip-%'ailey crippie jacks. 
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has two bird's mouth*" but they are laid out 
Just like the bird's mouth on a pile-«K3f com- 
mon ralter. 

Figure 11-33 also shows that the height of 
the higher rafter -end wall must exceed the 
height of the lower by am«mnt equal to Qie 
total rise of a common rafter, 

Figure U-36 shows, a method of framing a 
shed dormer, . There are 3 layovt problems to 
be solved here, as follows: (I) ttetermining the 
total run of a dormer rafter, (2) determining 
the angle of cut on the inboard ends of the 
dormer rafters, and (3) determining the Xqts^Co^ 
of the dormer side -wall stuc^. 

To determine the tofcai run of a dormer 
rafter you divide the hei^t of the (termer end 
wall, in inches, by the difference between the 
unit rise of the dormer roof and the unit rise 
of the aain roof. Take the stormer shown in, 
.figure U-37, for example. The heijcht of the 

or 




* /' i • • . =x"r>M iisTare t-he lengths OX the siide -wail studs 

\ / ■'■ ! ' i i on a dormer i^*tcUows: ih Che roof shown 

1— — * • ^ fi^'-ire 11-37, \ partner rafter raises" 2 12 

I 11%-!-— ^§'^ units tor every- 12 uAits ot run, and -a main root 

^ i.'bcpnion rafter r^ses 3 units for every V, units 
01 run. Ji the sv.xds -vere spaced 1-2 m, O.C.. 

fj« len^ of the shortest stud (>vhich la also 

. . 134. J Jb CC.vlMON DIFFERENCE of studsi would 

Fi^r^ U-40.~H:p jack framing diagram. .^^^ difference bemeen 6 and 2 X/2 -.n.. or 

5 12 in.* This being the case, if the stud spac- 

dormer end -wail is 9 ft. or 10§ in. The unit mg is 16 in., the length of the shortest stud is 

TiiiQ Of the main roof is 8; the unit rise of the the valua of x sa the proportional equation 

dormer roof is 2 I 2; the difference iwtween 12:5 1 2::i6..x. or 7 5.16 in. The shortes: stud, 

them iS 3. I 2, The total t^n of a doriaer then, win be 7 5 Iq iii. long; the next stvid wiil 

rafter therefore 108 divided by 5 1/2, or oe- 2*7 3 lc)ln. lon^. an« so on. To ^et the 

19 63 ft. Knowing the {otal run and the unit i^wer-end cut- ni angle for studs you ^et the 

nse. vou can figure the length of a dor.naer squace m Jie smd to the cut of th« mair roof; 

raftej by any of the methods al^dy described. to get tha upper-end cut-off angle you s.>f it to 

As. indicated in figure 11-37 the mboar'd U5e cut of the dormeT.<!^of. 
' ends of the <k)rmer rafteirs must bt cut to fit 

the 9iope of th« main' roof. To get the angle of RAFTEB LOCATION LAYOUT 
this cut. s«t the square on t^m rait«f to the cut 

of the main roof, as shown in the third view of Rafter locations are ltaKb>out on *lates. 

figure .U-37; measure off the unit size of the ridge.and other rafters '^ith the same lires and 

ctormer roof from the heel of the square along X's used to lay out stud and joist loc Uions. 
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Fig^ire U-J2.-Lins and actual lengths oi hip ^qq( ridge. 
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g.ible roi f the ratter locations are laid 
out or the rafter plates first, and the locations 
are then transferred to the ridge by matching 
'^e aafams; a rafter plate. 
4V> raiter-p'ate ioeations of the rid^e-end 
conirr. n rafter-^ in an equal-pitctt hip roof 
meaii.re one-hui! of the span ior the run of a 
mam - rout comm-)n rafteH away from the build- 
ini: ners. The-se locations, plus the raiter- 
plate ocations oi the rafters lying between the- 
rid^e-end'comtr.on rafters, can be transferred 
to th«» ridge bv -latchms? the ridge against the 
rafter olates. 

Th- locations of addition ridge and valley 
raiier^ ean. be determined as indicated -in fig-\ 
lire 1-38. In an equai-span situation illus- 
trated m parts I and 2. fig. U-38> the vaiiey 
raft^ locations on the main roof ridge lie 
alongside the addition ridge locat.ion. In part I 
of figtjre n-38 the tiis^ce between the end of 
the n '.in roof ridge and ihe addition rsdge 



location ,s equ^i to distance A plus distance B. 
distance B being one-haif the span of the a<^- 
tion. In part 2 of figure il-38 the distance 
between the line length end, of the nain roof 
rid^-e and the addition ridge locatscn is the 
sairse as distance A. U\ both cases the line 
length ->i the addition ridge is equal tc one -half 
the span of the addition pius*^ the length of the 
addition side -wall rafter plate. 

Part 3 of figure 11-38 shows an unequal - 
span situation. If framing is by the !ohg-and- 
short valley rafter ?nethod, the distance' from 
the end of the feain roof ridge to tiie upper 
end of Jielong^ valley rafter is equal to dis- 
tang^ plur, distance B, distance B being one- 
mi oi the spafl of the main nxjf. The location 
of the inbdard eifd of the shorter vaiiey rafter 
on the longer valley rafter can be de-ermined 
as follows: first calculate the unit lehgth of 
th^ longer valley rafter, or obtain it rona the 
unl^^i^ rafter tables. Let us sup|«ose that 
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F :gure 1 1.33. -Len^s of addition ridge. 

: the romqaen -rafter unit rise is 8; in that case 
' the unitjin?th of a valley rafter is 18.76. 

The toul run of the Icmger valley rafter be- 
jcween the ooint where the shorter rafter ties 
ia-a^nd the rafter "plate is the hypotenuse of a 
ri^t triangle with other sittes each equal to 
) one -half of the span of the addition. Suppose 
/the addition is 20 ft^wide*,' then the total" nm in 
question is the square root of (10* * IQn, or 
- 14.14 ft. 

You know that the valley rafter is 18.76 
unsts long {or every 16.97 units of run. The 
length of rafter for 14.14 ft of run must there- 
iorHi be the value of x in the proportional equa- 
tion 16.97: 18.76::l4.14:x, or 1S.63 ft. The lo- 
cation mark for the infcxmrd end of the shorter 
valley rafter on the lon^r valley rafter, then, 
will be 15.63 ft,, or 15 ft 7 9/16 in., from the 
heel plumb cut line on the longer valley rafter, 
'Th# length of the addition ridge will be equal ^ 
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Fi^re 1 1 -34. —Lengths of ctormer ridge. 

to one -half the span of the addition, ^lus the 
length of the addition side-wall' rafter p. ate. 
minus a shortening allowance equal to one half 
01 the 45° thickness of the longer valley ra.ter. 

If framing is by the suspended -ridge method, 
the distance befA?een the suspension poirt on 
the m&Ji roof ridge and the end of the inain 
roof ridge is equal to distance A plus dis- 
tance C; distance C iS one -half of the spun of 
the addition. « The distance between the {loint 
where the^ inboard ends of the^ valley raiters 
tboth .sh<j^ 'n this method of framing] tie into 
the addition ridge and the out-bc»rd enc^o; the 
rtdfe is eqiul to one-half the span of the addi- 
tion, plus tiie length -J the addition side-*all 
raster plate. The length of the addition ridge 
ss equal to one -half of the ipan of the main roof 
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Figuie U -35. -Shed roof framing. 
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Figure U-36. -"Method of framing a 
shed dormer. « 



plus the length of tl^e addition side wall rafter 
plate. 

COLLAR TIE - 

Gable or <touble-pitch roof rafters are often 
reinforced by horizontal members called coUar 
ties (fig. 11-39). In a finislied attic the ties 
may also fmustion as ceiling |oists. 

To find the line length of a collar tie divide 
the amount of drop of the tie in inches by tl^ 
unit of rise of the common rafter. This wiU 
eq^ one-half the length of tl% tie in feet. 
/Double the result for actual length. The for- 
mula is: Dr<^ in inches x 2 over unit of rise, 
equals the lei^ in feet 

The leiqsth of the collar tie depends on 
whether the drop is measured to the top edge 
or bottom edge <rf the coljar tie (fig. U-39). 
The Ue n^t fU the st^ at the roof. To 
tain this angle, use the framing square. Hold 
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caiculatiOHS. 

unit o{ ru."- and unit of rise ot the commoa 
ralter. Mjfk and cut on unit jf run side (fic. 

ROOF THUSSES 

\ Much , modern rwf framing is done with 
:■ IS(X)F 'TR; c^SS r.Ke tr.e one shown In figure 
--Sl^4t The principal parts of a truss are the 
; UPPER CHORD scnnsiatiiig of the rafters), ^he 
'LOWER CjfORD '(coj?^espondin« to a ceiUn.^ 
1oist>. and various diagonal and or vertical 
bracing anJ connecting mennbers which are 
known collectively as th«i WEB MEMBERS. 
Tae truss shown in figure M^il is joined 
, at the corners with plyvFood GUSSETS. Ot^r 
' methods of --orner joinii^ are by inetal gussets 
Of b> various types of notched joints, reinforced 
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F.iTur^ U ^3a, —hitersection ridge ;i*nd 
v:\::ey rnf^e/ loi%^t ion layout 

'vuh bolts, C'mstruciion iniormaUon on trusses 
:^ usually ijiven in detail drawings. 

ROOF FH.\:JIN'G EHECTON 

>n! tramm^ should be uoip from a sea told 
witr. pUnkir.^ nor less than 4 it below the I'^ve! 
oC trie main ron! nd^4c. The usual type of roof 
sc.iClold cjn^isrs of diagcjnally braced ;^^ed 
horses, spaced about io ft apart and exter4ing 
the full length of the ridge. 

If the building has addition, as tijiuch as 
possible of the mam roof xs tramed befort the 
addition framing is started. Crippled and lack 
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Figure 11-39. -Caiculatioa tor a collar tie* 
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Figure U -40. -laying out end cut on a collar tie. 
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: Figure 11 -41. -Typical U-|!.r.veight rocf truss. 

tiiiors are usually left out until after itead-* 
«xs. iiip rasters, valley safterSt ami ri<%is to 
whieh they * ill be framed .have been\instJ4led. 
1 F.or a gable roof the two pairs, oi s^W-end 
Taft^rs and. the ridge are usually erected iirst.' 
Two- men, one at each end of the scaffold, oold 
the ric^e m position, v^hUe a third man sets the; 
gable -end rat ters in place and toenails Shem at 
*hs rafter piate vith S -penny nailSj one to each 
side of a riiter. Sich ,s:an on the scaffold.then 
eiui -nails he r;dge to one of his rafters with 
mo 10 -penny .-mils, driven through the ridge 
ilSto the end of the rafter: and toenails the other 
rafter to the nci?e and to the. first rafter with 
t«fo 10 -penny nails, one on each side of the 
ralter. Temporary braces like those for a 
wall should be set up at ih4 ndge ends to hold 
^ rafters approximately {jlumfa, after which 
the rafters between the end-raiterKshould be 
erected. The. braces should then be released, 
and the pa:r of rafters at one end Should be 
fiuttbed with a plumb line, fastened to a stick 
isetemi^ from the emi of the^ ri^. The braces 
should then be l eset, and they^ stould be left in 
place until enough sheathing ias been installed 
to hold the rafters plumb. Collar ties, if any, 
are naileiS :c common rafters with $-pfmiy 
nails, 2 to each end of a tie. Ceiling-joist ends 
ar^ nailed to adjacent rafters with lO-penny 
nails. 2 to each end. » 

On a hip' roof the ridge -end common rafters 
and ridges are erected first, In about the same 
manner as for a gable rpof. and the intermedi- 
ate common ratters are then filled in. After 
that, the ridge -^nd common rafters extemiing 



^ f kfi &9d& to me mid-points on the 
'«BBd^vffiS(^ ^fC^i^ti^. 7^ «^rs aiid hip 

ratftftrii as« corrTO^ 'cut, it^i^ ti^-^i© 
rafters will fertag tl»:comio«Hi 'raf^rs jpinaH* 
Hip raHto are t^i^aed to plsite cor^s wit^ 
te*peiu^ mm, 2 to each sUfe: m 

.toenailed to rafters with iO-piemiy nail^, ' 
3 to «ach ^k.^.'' •' ^ • 
*\ Eor aa addition or dormer the villey rafters 

. are tmal^ erected first. , Valley rait^rs are- 
tc^aailed W plates with ISrpeany naUs, 2 to 
each stcfe, and to ridge pieces and headers with 
' three 10 -penny najls. Ridges afl{J ridge -end 
common rafters are erected next, other addi- 
tion qpmxsujn rafters next, and valley arid crlp-^ 
plf^jaciis last. A valley jack should be held in 
posltloa for nailing as shown in figure 11-42. 
When properly nai^, the end of a straightedge 
laid along the top Idge of the jafik should con- 

' td<*t the center line of the valley rafter as 
shown.^ 




m 133.147 
Figure 11 -42. -Correct position for nailing 
a valley jacrk rafter. 
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ROOF SHEATKINO 

The lower layer ot roof covering is called 
the ROOF SHEATHING; the upper layer Is 
called the' RGOf COVSmKG or the iK)OFING. 
The root sheaUung, like the wail sheathing ami 
the subfiooriflg. is 3 structural element and 
th8r&f.>r« a part oi ^he framli^. The roof„erov- 
anns or roofing is a part of the exterior finish. 
Hoot sheathins;," like wail sheathing and sub - 
rioorin??, mav b»j laid either liorisontally or 
dlia§onaUy. hor:zontal sheaihmf i^y he either 
CLOSED sheathing (laid with no spaces between 
courses) or OPEN sheathing (laid with spaces 
between courses;. Open sheathing is used for 
the most part only when the roof covering is to 
consist ^of wooden shingles. Closed sheathing 
IS usually ncmuial 8-in. in width; it may consist 
of sqxiare -edged boards but may be dress^- 
and-mutchedar shiplap. Open sheathing usually 



coaslate of 1 X 3 or 1 X 4 strips, with s^ing 
O.C to Uie ^eilled ^^osttre of s^li^fis 
TO THE WEATHER. An IS^la. Single which * 
is is^^ 12 in. by ^ shii^e above it is said 
to be laid 6 in. to t^ weather. 

Sh^thing ^H»dd be nailed with two 8-{»nny 
nails ^ e^h rafter crtSsing. Snd-Jotat re- 
quirement are the same as those previously 
described for ^1 sheathing. The sheathing 
ends should be sawed flush with the outer face 
of the end-wall sheathing, un+ess a projection 
of the roof sheathi:^ over the -end-walls is called 
for. If s^h a projection is aeedfd, projecting 
sheathing boards must be long enough to spaa ' 
at least 3 rafter ^^es. 

Plywood. usuaUy la8-ct x 4 -ft sheets, laid 
horizontally, is Crequentl^NU|^ for roQf sheath-^ 
.ng. I!^iling requirements arethe same as 
those previously described for 8 -^^Xs^-ft sheets 
of plywood wall steathlng. 
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CHAPTER 13 

r^TlRIOfi FINISH 

- ^ 



The interior finish consists mainly of the 
finish covering appiied to the rou^ wall$, ceii- 
'togs, and floors. Other niajar wtertor finish 
items are the inside door frantes, the doors, 
the window sash, and the stairs. 

Saienor-fira^.i-Uems whose function is prm- 
^^ipallyorriaT.e-.al arecUssvued under the gen-, 
eral headuiv^ oi INTSEItDa TP4M. Interior fnm 
includes .mside doer and •vir.dcwcasines. window 
stoois ana afj.rons. aaseooards. 2nd moiiins r.rxm. 

Th-a u£\a ..rtiar at construction i -;r Lie in- 
terior iuHdii iji as loiiowsj 

1. Gelling co"<»r|ng 

2. Waii cover-^i 

3. Stairs 

4. Window sash 

5. Window inside casings, stools, and aprons 

6. Finish floor:nr 

7. Inside door !r?.n;3s and casings 
3, na^eioaras 

\ 

•.V.M.L A:,-D C2IUNG COVERiT.'G ^ 

The two .-najor types oi wail and ceiiin? cov- 
ering ar^ ?tX:TZ?. .ir.i DHY-WALL COVER- 
ING. Dry--^aU ct?-. erm? is a general tern^ ap- 
plied tfc sheets or pa.ieis oi wood, plv.vocd, 
fitjerbc:^, a-nd the hke, 

PLASTER ' 

A PLASTER -vr.U ar.ct or ceiling covering 
requires the construction of a PLASTER BASE, 
or surface on which the plaster can be spread' 
aiui to which xt wiii adhere. A surface of this 
idnd was formerly constructed by naiiing wooden 
LATHS «lhm, narrow strips usually 48 m. Ian?) 
to the edges oi srads and joists, or to wooden 
FURRING STRIPS anchored to concrete -if 
masonry waUs. In .-nodern construction, wooden 
has been almost entirely superseded by 
CYPSUM lath, HBERBOARD lath and METAL 

Gypsum lath usually consists of 16 in. by 48 
in. sheets of GYPSUM BOARD, tither soUd or 



perforated aod usjaUy s^iared-eti^ed. U is sm* 
plied horis&taUy to sttats and at rig|it an^s 
tojoisti, ami nailed to s&kIs, io^sts, or fttrriag 
strips, with 1 l/^-tn. Oat^eacted GYPSUM- 
LATH NAILS, 5 .to each stud, joist or strip 
creasing. 

r^erboard lath consists of sheets of fiber- 
board >,^so usually i€ in, by 48 in. in Size. It 
may bfi \a»i^r square -edged or sttiplap edged. 
U iii applied if^'i^'-iCh the same manner as ^•:^sum 
.ath., except that 1 1/4-in. blued FIBEHSOaHD- 
LATH NAILS are used. 

Metal lath cbiisists of screen-like sheets of 
MESHED or R13feED metal, usually 27 in., by 
98 in. m sise. To Vails it is applied horizon** 
tally; to ceilings witij the long dimension per- 
pendicular to the line of the joists. It may be. 
nailed to studs or to furring str^ *ith regular 
meial-lath STAPLES, or with. 8 -penny .nails 
driven part-way. in ziid then hammered over. It*' 
may be' similarly nailed to cHUn^ joists, or it 
may be tted up v.ith wire cies to naiis driven 
through the joists about 2 in. above the lower 
edges. 

Before lath is -j^pUed to wails and ceilinss 
PLASTSH GHOUNDS are installed as c^ed for 
:n the working drawings.' Plaster frouhds are 
wood strips of the sa.-ne thickness as the com- 
bined thicicness of the lath and piaster. They 
are nailed to the framing members around doors 
and windows and to the studs aioftg floor lines. ^ 
They serve as a guide to the plasterers, to en- 
sure that 'the plaster Ijehind <fe>or casings, win- 
dow casings, .and baseboards will be of uniform 
and correct thickness, They also serve as nail- 
ing bases ft / the trim^members mentioned. 

Plastering is usuaUy done in three coats, 
which form a combined thickness of abmit 3/8 
m, Tlie first coat is called the SCRATCH coat, 
because it is usually scored when partially set 
to improve the adhesion of the secomi coat. 
The second coat is called the BROWN coat, and 
the third the WHITS {also the SKIM or HNISH) 
coat. As gypsum or liberboard lath provides 
the equivalent of a scratch coat, only the brown 
and finish coats of piaster are appUed when 
these types of lath are used. 
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brown-coat plaster ape ham and sand. Pro-* 
posttoiis vary, but a scratch coat ufuaUy tm 
i 9«rt of Um»^ ts> % pasts' ol by 

-^i^u^i!^ ps^r^ttda ^ Uki to saad In a broura 

- ts slightly s&saMor. 



iP&aer' S6r an of'dimuy coat ^^g^lyA 
eosalsts of Ume pu^ mixed with ^ia^er-of- ^ 
pacj^ a Uitie mari^ may fate^tded. 
Flaster for a high graite finish coat ei»l^dQS 
eaic£um sulphate instead of lime. S&SME*s 
CtMEsn is a well-known irariety of eakium 
stt^ate anish plaster. A^ery superior hard- 
&ush coai con t>e oinaii»d by mijsins 4 parts of 
Keefi^'s vsrnerl with 1 part of Ume 

!4aim£acWrers of plaster usually furnish in- 
struction sheets which s^ forth the recommeisted 
ingredient prapamons and tnetl^s of s^Uca- 
Uon for th<iir ^jfoducts. Follow th^e instruc- 
tions closely. The actual asHpUcation of placer, 
especially to ceilings, is a skill ^^lich can be^ 
acquired only throu^ practice. Addi t i onal in-^ 
formation on -.plaster work may be found in 
chapter U. 

DRY -WALL HNTSH ' 

- DRY -WALL FINISH is a general term applied 
° to sheets or panels of various matenais i«ed 
for inside-waii ^ ceiling, covering. The most 
common ary-waU Onisnes axe GYPSUM-SCA^ID, 
PLYVvCCD^IBSRBOARD. and WOOD. 

Gypsum Board 

Gyoswjr. ooard usually comes In a st:aiclard 
3ize )i 4' by 8*. HoMk?ever, on notice it can ae 
dbtajaea in^y length up to 16 ft. It can be ap- 
plied to wails, either vertically or horisontally . 
A"4-tt wide sheet applied vertically to smds"*' 
16 in. O.C.'wiU cover 3 stfed spaces. Five- 
penny cement -coated nails should be used with 
1/ 2-ui.-thsck gyp»tm, -i-penny nails with 3/8- 
in. -thick gypsum. Kails sh<»»ld be spaced 6 to 
8 in. O.C. for Nvalis and 5 to 7 in. O.C. for ceU- 
ings. ' 

Nail heads should be driven about one- 
sixteentn inch below the face of the board; this 
set can be obtained by using a crowned hammer. 
The indentations around nails away from eoges 
are concealed by applying JOIKT CEMENT. The 
nail indentations along edges are com ealed with 
a perforated fiber JOINT TAPE set in joint ce- 
ment. Edges are slightly recessed to brii^ the 
tape aush with the fac^. Besides concealing 



ttaii tad«^ailoii«^ait fit^ al«> conceals t2» 
:nie procedare fov taping a |oiat is as £ol* 

1. ^^Bl ^ 1^ alMs« ^ |oii^ 

a 4" ^ ^ity cement 
eesnes ^ powtter Com; tlw poster it mixed 
water to aixwt the ecma^lsti»^ of iRitly* 
' ^« Lay tilt tape agatost ^ s»d )^r^ it 
inth ^ r«^8s with tte putfy knife. Press mttU 
sotee of ^^ joint cement is forced out through 
the toles te^^he tape. 

•3. Spread ibint cemeM over the t9^, and 
F2U\THER {taper om, the <Hiter «iges. 

4. AUow the cement, to dry» then sand lightly. 
Apply a second coat, and again father the edges. 

5. Allow the cemeitt to dry, and then sand the 
joint smooth. 

-f- » 

For nail ii»ientations away from edges, fill 
the indentations with cemem^ allow tto cement 
to dry, and sajKi lightly, i^sply another coat, 
allow to dry, and sand smocHh. ■ ' 

Plywood 

Plywood finish comes in sheets of various - 
sises which can be applied either -vertically or 
horizontally. With horiaontalapplicaiion. lengths 
of stud stock called NAILERS ars framed be- 
tween the studs along the lines of horizontal 
joinu. Panels can be nailed directly to, studs 
aiul naaers,'t but a better method is to nail 2-in. 
fufring strips to the studs and nailersfand then 
glue and nail the panels to the strips. This 
method reduces ioint movements cauSed by 
swelling or shnniong of the £tuds and nailers. 

Joints between ply wcxsdpanels.can be finished 
in a variety of ways. For' a ti^t butt Joint, 
spread enough glue on the furring stttp, stud,-or 
nailei; to provide a SQUEEZE of glue betwe«t 
the edges, allow the glue to dry, and then btockr 
sand the joint smooth. Another smooth joint can 
be obtained by rabbeting the edges for shipUp. 

£(^s of panels can be smoc^h^ and the 
Joints left open for ornamental eSect; or the 
edges can be beveled to form a V-grooye joint 
wffci brought together: or jdints can be left 
open and then filled with glued-in ^ipsden splines. 
Outside corners b^ween panels can be mtter- 
joined, or the right apgfe' between square edges 
at outside corners can be filled with quarter- 
roui^ molding. Inside corners can be butted or 
mitered. 
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* 1/4 to, aati« ^Mteid 8 ia. o.C. 
Flberbeard ' 

Ftbejfboanl waU aaiaft earnes la 2 ft by 8 ft 
which are applied ttoHzontaHjr. The loag 
are usually raM>«ted or ^igt^-aiid* 
grooved &r joining. Fibert^ard is nailed tn 
place with finish nails, brads, or caAjtum plated 
fibertoard halls. Use 1 l/Z-naiis &>r l/2.i^h 
thick boards mk ^-ineh nails for l-i«ch thick 
boards. 

^"ijfi^oa^ in small squares or, rectangles 
is called mEBOARD ami «ach piece of tiie« 
board is caUed a TILE. Coupon sizes are 12 
Inches by 13 inches, 12 tmihes by 24 inches, 16 
inches by 16 inches, and 18 iiwhes by 35'inches. 
TUes can b^ naUed to sthds, joists, and ftirriag 
strips; usually, however, ttey are glued lo a 



eo^^^mc «i^iee ^ «QQd^ l^i^MesMw^ 
a special tm of adteve, 

STAIRS ' . 

n^re are many differ^ kinds of ^lirs, but 
all ha^ two mala parte in eosiam: ttetsBAOS 
peop^)^9aik and the STRQ^^i^ (also caM 
STRINGS, ?iO!^, aad tkssmms) ni^h 
support the treads. Avery simple tm <^ stair - 
^s^, C{msi5tl2^ mO^ of stringers and trea^, is 
in the left-hand view ^ £lg&«e 13-1. 
Trea^of the type shown here axe called aLAifK 
^eads, ai»l this simple type of ^airm is 
called a CLEAT stairway, becajuse oi tiie cleats 
attached to tl* striager^ to m^^Mrt the treads. 

A more fl^sheef type' <A stairway has the 
treads mot^^ on two or mofe sa^wtbott^-edged 
stringers, ■ and ifH:l\Kies 'RISEBS,a^ shown ia the 
rifht-haiKl view of figure 13-1. "Hie stringers 




CUTOUT STRifxCEU 



UNIT RUN 



STRINGS <? 



UNIT Sfse 



UNIT SUN 

UKflT RISf PUU^ PIMSH FLOOR 
TMfCKNf SS MINCS TSf AO THICKNESS 
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Figure 13-1.— Stairway nomenclature. 
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^lown t»re are cttl e«t of ^tce* ot tote- 
Cftile4 CUT<^T or SAWEA stringers. 



^^The arst step in stairway laydut is to <ie- 
termifts the Vl^ RISE asd UNIT RUH «ll^wn tn 
TUe anil, rise it ca^iiis^ <m Uie 
t}38» oi the TOTAL RISE q| tfce stairway, mwS 
the facc'ti;at ti»custo)caai7^nBis»ibl«^ ttttit rise 
lor stailrs lsint!» "vic4atty^.T ii^hes. ^ 4 
THf tatixX rise is the vertical distai»e betwe^ 
ihe lawer finish floor and Ihe i^^r flrush 
iloor level- This may oe shown in the eievatioas; 
nowsfver. since tfee actuai vertical <ttstance as 
■ constructed may vary sUghtiy itom wfeit It should ■ 
'.lave been, and siiice it is the actualdlstrtoceyou 
4^ 4ekuhg with, the aiaitaace should he meas- 

„ At the time the stairs are^to be laid m»t, the 
suSfloorins is laid tmt the finish flooring isn't. 
U both the lower and the ups^r ilgor are to be 
covered with finish, aooring oi the sapae thick- 
ness, the {neasured vertical distance from lower 
stthfloor surface to the uppec^ suhOoor airfare 
will be the same as ti» eventual distance be- 
tween the finish floor surfaces. ar*d therefor^ 
'.quii t:5 eie tctai rise of the statfway. But if 
.3u i.2 measuring up from a finish floor (such" 
as' a concrete oaseraent f! :or. for instance), then 
yow must uad to tbe measured distance the 
thickness of the up0er finish flooring to get the 
totaa nse oi the stairway. If the upper and lower 
finish floors will be <Si different thic&nesses, 
then v>^u ::iust add the difference in thictoiess to 
me li^eksured dist^ce between siibfloor sur- 
faces |ei Che total rise of the stairway. Use 
a straight piece of lumber plumbed in the stair 
openir.4 'vith a spirit level, or a plumb bob and 
cord, to; measure the .vertical distance. 

Assume that the total rise roea^ires a ft 
II /as shown in figure 13-2. Kaowiisg this, 
you can determine the unit rise as follows. 
First, reduce the tota^ rise p Inches-in this 
case it comes to 107 ia. N»ct, divide the total 
rise in xncbes by the average permissible unit 
ris€, which is 7 la. The result, disregarding 
g«y fraction, is the number of RISEHS the stair- 
way will have-in this case it is i07/7, or 15. 
Now divide the total rise ia ii^hes by the num- 
ber of risers-in thiscase,this is 107/15, which 
comes to 7.13 in., or, rouwied off to the i^&rest 
.1/16 in., 7 1/8 in. This, then, is the unit rise, 
as shown la Hgure 13-2. 
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Figure l'3-2.-6tsUrmy laycmt computatl«tf. 

, 'The unit nm is calculated on the basis of il) 
the unit rise, Bsd (2) a general architects* nils 
that the sum bl the unit run ai«l unit rise should 
be. IT I '2 in. In view of (9), if the unit rise is 
7 1/8 in., the upit run is 17 1/2 in, minus 7 1/3 
in. or 10 3/8 in. 

Yq» q?n now. calculate the TOT.U- RUN ot 
li'.e stair v^fey. The to^al rup is obviously equal 
To the product of the unit run times Qie total 
plumber of trsads in ths stairway. However, the 
toui number of treads depends uoon the manner 
*in which the ups^r end of the stair'^ray wlU be 
anchored to the header. 

In figure 13-3; three methods of a^ichormg 
the upper end of a stairway are shown. In the 
first view there is a complete tread at the top 
of the stairway. This means mat the number 
of complete treads will be the same as the num- 
ber ol risers. For the stairway shown In fi^- 
• ure 13-1, there are 15 risers 15 complete 
treads. Therefore, the total rim of the -stair- 
way will be the product of the unit run times 15, 
or 10 3/8 in. s 15. or 15S 5/8", pr 12 ft 11 5/8 
in., as shown'. \ 

In figure 13-3, second view, there is only 
part of a tread at the top of the stairway. U 
this method were used lor the stsirway. stwswn 
in figure 13-2, the number of complete treads 
would be ONE LESS than the number ot risers, 
or 14. The total run of the s^way :««suld be 
the product of 14 x 10 3/8, PLUS THE RtJN OF 



363 




Figure 13.3. -Three methods of anchoring upj^r emi of a stairway. 
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be .4 X iO .3.7. or 152 1/4 in., or 12 ftM 4 

In fisTire 13-3. third view, there is no tre^ 
a. .Ui ut tne top of the stairway; the upper finish 
..oo: serves as the top tread: In this case 
t .it;i. nu.mer of complete treads is again H 
^- a. :iin. -nere is .lo additional partial tread,' 
tie total ran of the. stairway is 14x IC 3/8 or 
i45 1. 4 :n.. -r 12 ftl 1/4 in. 

'.VTier vDu nave-caiculated the totai run of the 
>fair%av dr^p a piumo ^bob grom the weU head 
t uie n.)or jelow and measure off the totai run 
uom the piumb bcb. This locates the anchorintr" 
P'Jint toi the lower ^nd of the stairway 

Cutout stringers for main stairways 'are usu- 
ally marie from 2 x 12 stock.- The (irst qiestion 
IS. Ab.^"£ how long a piece of stock wiil you 
'"-f^^ assume that you are to use the 
method upper^nd anchorage shown m the 
i«t View of figure 13-3 to layout a stringer • 
for the stairway shown, in figure 13-2. ma 
stairway has a totai rise of 8 ft U in. arei a 
TLT:"' ^2 It U 5,8 in. Hie stringer must 
LT'ii '-^ hypotenuse of a tri- 

angle With, sides of those two lengths. For an 
approximate length estimate, caU the sides 9 

^« iff T"^ ^^'^ ^ hypotenuse, 
tjen, wiii e<juai the square «>ot of 92 ♦ 132 or 

IS^tTn ST' ^^'^'^ ^^'^ "^^^ 
Figure 13-4 shows the layout at the lower 
end of the stringer. Set the iv%!mSsi% square to 

*hf S ««^^*"aiurme unit rise on 

Uie blade, and draw the lij^ AB. This line reo- 
resents the bottom tread. Then draw AO per- 
petKlicuiar to AB.in lef^;th e<|uai to the unii rise 



This line represents the bottom riser in tiie 
.lairway. Now. you've probably notici uSl 
^ up to this jKjint, the thickness of attead inthe 
stairvmy has been ignored. This .thickness is 
now about to be accounts for, ^ making an 
allowance in the height of this fist rS. a 
sSnJe^^'^ is . called • DHoTpiro; 

u ^^1/''" f?".^^ ^ i3.lj the umt rise 

is measured from the top of one tmd to the 

' 2?5- ti*" ^ rise is 

mea^red FROM TifE HNISHED FLOOR SUR- 

,1 ; ^ ^^'^ ^ ^« rise, the 
actual ri^ of the first step ^ be the sum 
of the unit rise plus the thickness of a tread 
Therefore. tJ?e length of AD is shortened fay th^ 
thickness of a tread, as shown in figure 

Sl'^f f^«^^ss of a tre&d less the thickne^ , 
sL^«^f fl-'oring The first isd<ae¥S 
stringer Will rest on a fimsh floor, swch an con- 

«fS«i^T'^ ^ <toBe 4f the 

stringer will rest on subflooring. 

x-^^S'^^^^*^^^ ^ to AE, as shbmX 
drtiwEFpaxaUelto AB. This iii« r#ieswSS^ 
bottom hori2<Hjtai anchor-edge of the «ria»r. 
. Then proc^d to layoff U^x^malaiagriseniMd 
tre^ to the unit rise ^ umt run, uttU you 
have laid off 15 risers ^aiKl -^15 tre^^^l^. 

stringer. Theliat AaTepl-esems tite't<»-^^ 
is, the I5t6-tre^; SC, drawn perp«icttSSl 
AB, represents tbe vertical anchor-edge 
of jhe stronger, wi^ch will Imttjigalnst the stair- 
well header. . 
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Figure 13-4.-L^vput of lower end of cutout stringer. 
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. iKure 13.-3. -Layout at upper end 
oi cutout stringer. 

STAIRWAY CONSTHvCTION 

We ' have been dealing with a common 
STRAIGHT -FUUHT Stairway, meaning one 
*mch £oUow4 .the same direction tiurottghout. 
When tloor space ,is not extensive em^ to 
permit construction Qi a straight-Oight 'stair- 
way a CHANGE stairway is instailed-meaning, 
)ne which changes direction one or more times. 
The r.iost ^common types of these art 90- 
DEGRfcE change and 180-DEGREE change. 
These Ire usuaUy PLATFORM stairways-that 
IB, suucgssive straight-flight length% ccmnect- 
uig pi.»tiorms at whxch the direction changes 
90 degrees, or dowhlea hac^ 180 degrees. Such 



a stairway is laid out simply as a succession 
of straight-flight stairways. . ^ 

The staii a m a structure are broadly divided 
into PRINCIPAL stairs an^ SERVICE stairs. 
Service stairs are porch, basement, and attic 
stairs. Some of these may be Simple cleat 
stairways; others may be OPEN-RISER stair- 
ways. An open-riser stairway has treads 
anchored r-i cut-out string^ers or stair-block 
stringers, mtt no risers. The lower ends of 
the stringers on porch, basement, ajid ^t^her 
stairs anchored on concrete are fastene^i witit 
a KICK-PLATE UKetheone shown i.i figure 13-6. 

A principal stairway is usually more finisi.ed 
in appearance. Rough cutout stringers are con- 
cealed by FINISi stringers Ulse the one shown 
in figure 13-7. Treads aiKS risers are often 
rahbet-lotned as shown in figure 13-8. To pre- 
vent squeaking, triangular blocks may be glued, 
into the Joint£' as shown in the same figure. 

The vertical memt^rs which support a stair- 
way handrail are called BALUSTERS. Figure 
13-9 shows a method of ioining baiiisters to 
treads. For this method, <^wels shaped on the 
lower ends of the balwsters are glued into holes 
bored in the treads. 

Strli^ers should be toenailed to weU head- 
ers with iO-penny nails, three to each side of 
the stringer. Those which face against trimmer 
jolats should be naUed to the joist with at lea« 
three l6-penny nails apiece.- At the bottom a 
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U-e.-Kick-piate for anchoring 
stairs to concretai^^ 




Figure 13-7.-Finisb strinfer. 
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st^ing^r should b€ toenailed with iO-pennynaiis, 
4 to each side, driven into the stitjfllooring and 
if possible into a joist below. 

f'reads and risers slusuM fae nailed to string- 
ers with S-penny, 8-peany, or lO-penay flaish 
nails, depefsling on the thickness 6f tKe stock. 
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Figure 13 -8. -Rabbet -joined tre:.ds 
and risers. 
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Figure 13-9.— One method of joining 
a baluster to the tread. 

WINDOW SASH 

A window frame is built to the dimensions 
of the wiiKiow, as given on the wiwJow schedule. 
To prevent the sash from binding in the frame, 
it is'n^essary to apply a CLEARANCE AL- 
L0WA1«?S when laying o«t the sash. Sash for 
a dotthle-hung window is made 1/8 in. narrower 
aal 1/16 in. shorter than the finished opening 
size; saah for \^}oden casemenU is made 1/8 tn. 
narrower aiaS 1/32 in. shorter thaff the opening 
size. Woockin sash is utmally made from 1 3/8- 
In. -thick stock. 
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INSTALU>^ WINDOW SASH 

CaaemtRt sash is tmng in about the same 
maimer that a ctoor is hax^, ' 

Doubtji-tmng sash conaifltls of an upper ai^ 
a lowr sash, each of which can b« sUd up and 
down in a separate vertical nmway. The upper 
safih slides la the outer runway, the lower sash 
in the iniier nmway. The inner side of the outer 



mwaf i» formed iiy ti» 9a»<^ s*<2»Hf 
Side by the hUiKistop, or hy a SBWS STOP aalted 
to ti» faces ^ tl» lambs. The »^ «i« of «» 
umer ntnwfty is formal hy tJ» ^rti^ ^L.^ 
im^ «^ Is a ^ 1^ nailed to »» a^ea <a 
the side jambe. AU this t» ^wb *a ^lares 
13-10 and 13-U. 

'ihe of a ctoiihie-hiing sash may be 

• counterbaiaaced by a couple of SASS WEIGHTS, 



FACE WIDTH 
pLuS 1/4" 




LOWER MEETING 
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Figure 13-lO.^Parts of a double-hung window sash. 
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Figure 13-11.— Doub*e-hung sash instaUed, 



which hang m PULLEY POCKETS on either side 
of the frame, and which are connected to the 
laps oi the upper and lower sash by lengths of 
SASH CORD running up and over pullevs at the* 
top of Lie frame. SASK WEIGHTS HAVE BEEN 
LARGELY REPLACED, HOWEVER, BY VARI- 
OUS SvmNC DEVICES wmCH LIE INSIDE 
THE JAMBiS AND DO NOT REQUIRE PULLEY 
POCKK For sash cord the outer edges of 
the stiios must be grooved ahmit one-~third of 
the way down from the top, and a hole mitst be 
cut at the end of each groove to contain a knot" 
snithe end of the cord. For some types ol spring 
bJlances the stUes arefeiKJt grooved; other types 
re<pare a groove the fall length of the stiie. 

^eps in fitting md hanging double-hung sash 
are as follows: 



1. Try the upper sash in the*fpsLme for a fit; 
il necessary, plane <town the stiles to get a 
clearance of 1 /8 in. 

2. Notch the ends of the meeting rails so th^ 
rails will fit around the parting stop as-^ijown 
in figure U-12, The depth of the notch ;s equal 
to the thickness of the parting stop, phts a- 1/16- 
in. alZowance for clearance. The width of the 
notch is the width of the parting stop, less the 
depth of the parting stop groove, plus a 1/ 16-in. 
allowance for clearance. 

3. Remove the parting stop from the jambs, 
set the upper sash In its runway, and replace 
the parting stc^. Run the upper sash all the 
way up and fasten it there with a nail taci^into 
each ol the side jambs. / 
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Figure 13 -12. -Notching meeting rails for^sarting stop. 



4, T -y tne lower sash tor a fit, planing down 
the stiUs as necessary, 

5, Set the angle of the sill on the T-bevei &y 
Lning the handle of the bevel up mth the parting 
stop and the blade with the siiii Lay oii this 
angle on the bottom qi the bottom^ rail sM bevel 
the bottom oi the rail to the angle. 

6, Set the lower sash in its runway, ail the 
way do^^-n. and measure the amount that the tops 
of the meeting rails are out of Q^sh with each 
other. This is the amount that rnust be planed 
off the bottom rail to ensure that the meetir^g 
rails will be exactly flush when the w4i«iow is 
closed. Plane down the bottom rail until the 
meeting rails come flush. 



7. Remove the sash aiKi the parting stop, and 
install or attach the counterbsdaace £dr the upper 
sash. Manufacturer's in^ructions lor ins ta lli ng 
are usuaUy included with SPUING BALANCES. 
To attach a sash weight, fir^ nm the end of the 
sash cord over the pulley imo the sashwelght 
pc^ket. Place the ^ight in the pocket and bend 
the cord to it wiih a rouiui turn ami two half- 
hitches throtigh the eye of the weight. Set the 
sash in its nsnway, aU the way {town, and h^ 
down on the sash cord until the weight is up to 
the pulley. Bring the cord against the stile, and 
cut it off aixjut 4 in. below the hole at the end of 
the groove in the stile. This 4 in. is afa<«it the 
anxi^t required to tie a figure-of <^i0it knot to 
set in the hole at the end of the groove. 
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Figure 13- 13 Window stool layout. 
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Wher: the counterbaiances have all been pre- 
pared, set the upper sash in its runway, all the 
way up. and nail the parting stojr into its groove 
with 8 -penny finish nails spaced 12..in. O.C. 

The side stop and the inside casings cannot 
be instaUed umU after the STOOL ami APRQN 
have been installe<l. figure 13-13 sbovs the 
general layout of a wtmlow stool; wliereas fig- 
ure 13-14 shows the assembled window stool 
and apron. • 

METAt SVIN0OWS . , 

Either aluminum or st.eei wiiuiows wtU most 
liieely be instiled in a permai^i^ type ol boiM- 
ing. Xoformaticm on coMtrudion requirements 
and pointers on instaUlng metal windows are 
given below. / 

Regardless of tl^ type di wimtow used, i 
sjmid be m tim size, comtrtflottoa, and type in- 
dicted or i^ified. Wimbvs should be con- 
structed to produce the re^tUi^specilied and 
to assure a neat appearance. Permaaem Joints 
mwtm be formed by welding or by mechanical 
fastenings, as specified for each type window. 



if 




Figure 13-14. -Wir^w stool 
and apron. 
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Joints snouici be ol sulfieient strei^th to main- 
tain {he structural value of members coimectea. 
Welded joiiua should be solid, have excels metal 
reinovect, arsi be dressed sim>otb <m ^x^sed ami 
eo^tci surfaces* The dressing should tm done 
so that no discoloration or roti^hness wtU show 
after finishing. Joli^s formed with mechaaicai 
Castenin§5 should be closely fitted and made 
permanently watertight. Frames ami sash, in- 
cluding ventilators, come assembled as a unit 
with hardware unattached. 

Hardware should be o£ suitable design and 
should have suiflcient strength to perform the 
function tor '.vhi^h It is used. !t should t3€ at- 
tach^ secure iy to the windows with none orro- 
.sive bo-.is or machine screws; sheet metal 
soraws snouid ;;ot De used. Where tysed screens 
are speciued. uie hardware 51^ould be especiaiiy 
"adapted to perx it satisfactory operation of ven- 
tilators. 

Make sure you exercise care in hai«Uing 
windows to avoid dropping them.^ In ackiition, 
store windows upright on pieces' of lumber to 
keep them Mi the ground, and cover them thor- 
oughly 10 protect Lhem from the elements. 

Wind r.vs should be installed and adjusted by 
experte ced and*'quaUi'ied Builders. Aiuminura 
windows in concrete or masonry walls should 
fce set 1 ; prepared openings. Unless indicated 
cr spec::ied oiher^-^-ije. ail ether vvi.ndows should 
be built as the WorK progresses,- or t. ey 
should : tf installed -ATithout forcing intoprepa: ed 
-npenmg.i. Windows should be set at the proper 
elevation, location, and reveal. They should be 
set piumo square, level, and in alignment. 
They should also be oraced, strutted, and stayed 
properly to prevent distortion and misalignment. 
Ventilators and operating parts should be pro- 
t 'cted against accumulation of cement, lime, and 
other building .materials, by keeping ventilators 
tightly closed and wired fast to the frame. Screws 
or bolts m sill members, joints at muUions. and 
contacts of windows with sills, built-in fins, or 
subfran.es should be becWed m mastic sealant of 
a type re commended by the window manufacturer, 
v/iraSows should be installed in a manner that 
will pre vent entrance of water. 

Ample provision should be made for securing 
units to each pther, to masonry, or to other ad- 
joining ir adjacent construction. Window^ that 
are to be installed indirect contact Mrtth masonry 
must have head and jamb members designed to 
enter into masonry not less than 7/16 inch. 
Where windows are set in prepared masonry 



openings, the necessary aoeiujrageor fins should 
be placed (%ring progress <rf wall coftstrucui^. 
Anchors aid fastenings st^mtld be twill iiito, 
3fH:tored, or UsAt^ to tl» Jamtos ol <^jun^, 
aad siK^tM be fastened secttrel; to ^yfU^^ovm 
or frames and to the acQoini^ cbnstructicm. 
Unless indicated <^erw4se, anchors should be 
spaced not more than 18 inches s^^ut <m jaay^s 
. ami sills. Anchors fastenings should have 
sufficient strength to hold the member firmly 
in position. 

After windows have been installed and upon 
completion of glazing ami painting, all ventila- 
tors and hardware should be adjusted to operate 
s.moothly and to be weatherti^t when ventilators 
are closed and locked. Hardware and parts 
should be lubricated as necessary. Adjustments 
and tests should be as follows: 

(a) Double-hung windows should have 
balances adjusted to proper tension, and guides 
waxed or lubricated. ^ 

(b) Casements equipped with rotary op- 
erators should be adjusted so ths^ the top of ttie 
venUiator makes contact with the frame appi oxi- 
mateiy'1/4 inch in advance of the bottom. 

(c) Casements equipped with friction 
hinges, or friction holders, should be adjusted 
to proper tension. 

id) Projected ^sash should have arms or 
slides Inorieated and adjusted to proper tension. 

'e) Awnuiis windows should have arms to 
ventilators adjusted so that the bottom edge of 
each ventilator makes continuous initial contact 
with frames when closed. 
'* (f) Where windows are weatherstripped. 

the weatherstrlpping should make weathertight 
contact Wtth frames when ventilators are closed 
and locked. The weatherstripplng should not 
cause binding of sash, or prevent closing and 
locking of the ventilator. 

After adjustment, all non-weatherstripped 
steel and aluminum windows, except security 
and commercisii projected steel wirdows, should 
comply' with prescribed feeler gage tests. Win- 
dows failing to comply with the tests should be 
removed and replaced wi:h new windows, or 
should be corrected and restored to ajjproved 
condition meeting the required tests. When 
ventilators are closed and locii^d. the metal- 
to-metai contacts between ventilators and their 
frames should conform to the following require- 
ments; 
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Whenever ctmAjcting the feeier gage test m 
SIDE -HUNG VENTILA'n^lS, the BuSr shou« 
remember that itshouM not be possible to freely 
Jf^f 3 steei feeier gage, 2 inches «rtde by 

0. 031 inch thick, at any point between the outside 
contacts of ventilator and frame; nor to freely 
insert a similar feeler gage, 0.020 xr.-h thick, 
between more than 40 percejrt of such rontacts. 

Ueru^mber ttiat for PHOTECTgD-OUT HOR- 
iJONTAL VEN"nu\TORS. it sho'dd not be pos- 
Siole t . ireely insert a steel fj^eler gage. 2 inches 
*ide oy 0.031 inch thick, bt -^een the top rail 
/ :nside contacts, or between the bottom and side. 
r;ui 'v.isiae contacts; r.or to freelv insert a 
Sinnix.' leelfcr jiai^e. 0.020 inch thicls, betwefm- 
• :r.ore \h%n 40 percent of such contact^- • . 

F-^r PROJECTED-IN HORIZONTAL VENTl- 

1. ATORS. if should not be possible to freely in- 
sert a steei leeier ^e. 2 inches wide by 0.031 
:ncn thick, between the bottom rail outside con- 
•acts. r oetween the top and side rail mside 
!ontat s; nor to freely L-jsert a similar feeler 
^^e. ..020 inch ♦htck. between more than 40 
)ercer.- sucn contacts. 

Gia^i.ii; *oo<3 and .Tietal sashes and doors 
rnnsisis of sash condiUoning and placemen* of 
riass. .Maintena:Ke often involves only re- 
'iacen ..Mn ot lo S€. deteriorated, or missing 
:utt:v-. When replacing glazing items in build- 
ajM structures, use the same type mate- 
.uais a were used m the original work. Use 
•?piac :nent materials of improved quality only 
"hen j'.stuied by obvious inadequacy of the ma- 
erials that have faUed or by planned future 
itiiizat. jn of the building or structure. 

Wo, i sash may be glazed at the factory or on 
•he jor- In some instances it will reduce break- 
.^e anc iabor coPts to have glazing ione at 'he 
, io sitt after s.ist is fitted. When a large num- 
itrr of -'0vk-si2e -.vcod sash a*-e used, it is gen- ' ' 
t rally neape r to -3 ve glaz ing done at the factory . 

Steti sash are gene rally furnished open and 
ciazmg IS performed on the job. 

Cost of material varies with the size and 
kind of glass and whether glass is bedded in 
cutty ai:d face puttied, face puttied onlv. or set 
' itn wc >d or .metal beads. 

TYPES OF GLASS 

» 

Single strength glass is approximately 1/ 10 
i.ich thick and used for small area!?, never to 
ixceed 400 square inches. Double strength glass 



IS approximately .133 thick and is used wtere 
high wind resistance is necessary. Window 
glass comes ui three grades, (AA) or superior 
grade, (A) or very good, and (B) for general or 
utility grade. 

Heavy sheet glass comes in various thick- 
nesses from 3/16 inch to 1/4 inch and in sheet 
sizes up to 76 inches x 120 inches. Sh»?et glass 
is sometimes used' for windows but is; usually 
used tor |reer„h')uses. It :s slightly xvAvy 2.id 
may <:au.^e a slight distortion images' viewed 
'hroui^h it. 

Plate glass is matiufactured m a c»-ncinuous 
ribbon and cut into lar^e sheets. Plate -^^lass \s 
^r^^und and polished for high qualib/. it' com»»s 
in thiciqiesses from 1, Sirch tr, i 1/4 inches and 
IS usually used for var^e windows, such as store 
fronts. 

Tempered glass glass that has jeen re- 
^ heated i-y just below jts melting point and sud- 
denly coole<i by •ni bath method. 

3y cooling atrainst metallic surface. Tem- 
pered jloss ca.nr,.:5t be cut or drilled after 
temp<?rinc and .must bp ordered to exnct size. 
It will -..uhstand heav^ i.mpacts and ijreat pres- 
sures but if 'apped near edge, -viU disintegrate 
into small piece:?. 

Heat strengthened glass is mad^ of 'polished 
plate ^ patterned glass and is reheated and 
cooled |o strengthen it. ; • 

It is*used in curtain Wall design as spandrel 
glazing n( T.ultistoried tkiiidings. 

Patterned glass is a rolled flat gli-ss '-vizh 
an impressioned design on one or bot.i sides. 

Wire glass is a regular roUed, flat glass 
with either a hexagonal ^vrtsted or a diamond 
shaped welded continuou^ wire mesh as near as' 
possible m the center of! the sheet. The surface 
may be either patterneci. fibred or polished. 

Heatatsoj Ding glass is usually a heavy sheet 
glass. 1/8 inch -r 1, 4 inkh thick, either a bluish 
or greenish cnior. has the ability to absorb the 
infra-red rays from the kun. .More than 35 per- 
cent of the heat is excluded. 

Insulating glass units are comprised of two 
or more sheets of glass separated by either 3/16 
inch. 1/4 inch, or I 2 iiich air space. T.hese 
units are factory sealed 4nd the captive air is 
hydroted at atmospheric pressure. They are 
made of either window glass or polished plate 
giassr. Special units may be obtained of varying 
combinatiojs of heat absorbing, laminated pat- 
terned or tempered glass. 

Glare reducing glass is available m double 
strength, in" panes dp to 60 inches k 80 inches, 
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and 3/16 inch, 7/ 32 inch ami 1/4 inch m pmes 
td 72 inches x 120 inches in sue. U is light 
ifii^ in cdior, gives clear viston a»t Is also 
slt^ftly tH»£U at«ort>ent. One -fourth inch glass 
wyi exclude abmit 2i percent ol the sun's heat 
rays, 

LamiitiUed glass is comprised of two or more 
sheets ol glass with one or more layers of trans- 
parent vinyl plastic sandwiched between the 
glass. An adhesive appUed with heat and pres- 
sure cements the layers' into one unit. The elas- 
ticity of the plastic cushions any blow against 
the glas£. preventing sharp pieces Crom flying. 
There is also laminated glare reducing glass 
where the pigment in the \'lnyl plastic laminated 
provides Uie glare control quality , 

SASH PREPARATION 

Attac]} the sash to structure so it ^will with- 
stand |He design load and to comply* with the 
speci£ic;^tions. Adjust, plumb and square the 
sash to within 1/ 8 inch of nominal dimensions 
on shop drawings. Remove ail rivet, screw, 
bolt or nail heads, welding fillets and other pro- 
jections £rom specified clearances. Seal all 
sash corners and fabrication intersections to 
make the sash watertight. Primer paint ail 
sealing .-urfaces oi wood sajsh and carbon steel 
sash. Ise appropriate solvents to remove 
grease, iacquers and other organic protecting 
finishes from sealing surfaces of aluminum sash* 

GLASS CUTTING 

Insofar as possible, glass should be purchased 
ar.d 9toc>-;ed m sizes that can|be used without 
cutting, ]flass oC special Sires is cut in the shop. 
For giasa sizes, measure all four sides of the 
sash an.; deduct I 16 to 1/ S inch in the light 
size for irregularities in the sash. Minimum 
equipment required for glass cutting consists of 
a table, u common wood or metal T-square, and 
a glass < utter. The table should be abmit 4 feet 
square, «ith front 2nd left-hand edges square. 
Mark off the surface of the table vertically and 
horizont Ily in inches. A thin coating of turpen- 
tine or kerosene on the glass line to be cut is 
heli *ul \n lubricating the action of the cutter 
wheel. \ sharp cutter must be carefully drawn 
only ONCE along the line of the desired cut. 
A^itional strokes of the cdtter may reailt .in 
breakage. 

Check dimensions related to sash 0|»nings 
to be sure that adequate clearances are main- 
tauiad or. all fmir sides ol the i^rimeter. No 



attempt should ^ made to change the size of 
he^ strengtl^ned, tempted or dtmbied glazed 
Hnits since aii^ mich e!£ort will ressH in 
mai»ii€ damage. AU heat absorb^ glass must 
be cleaa cut. WisHiiag to remove fiAses or to 
reduce oversized ^Umensions of heat-absorbing 
glass is noi permitted. 

PREPARATION BEFORE GLAZING 

Old wood sash. Clean aU putty rans of • 
broken glass fragments and glazier's points. 
Remove loose paint and putty by scraping. Wipe 
the surface clean with cloth ss^rated in min- 
eral spirits or turpentine, prime the putty runs, 
ana allow them to dry. 

New wood sasn. Remove dust, prime the 
putty runs, and allow them to dry. All new wood 
sastt should be pressure tre^ed for decay pro- 
tection in accordance with Federal Specification 
TT-W-571. 

Old metal sash. Remove loose paint or jwtty 
by scraping. Use steel wool or sandpaper to 
remove rust. Clean the surfaces thoroughly 
with a cloth saturated in mineral spirits or 
turpentine. P. ime bare metal and allow it to 
dry thoroughly. 

New metal sash. Wipe the sash thoroughly 
with a cloth saturated in mineral spirits or 
turpentine to remove dust, dirt, oil, or grease. 
Remove rust with steel wool oi sandpape^r. If 
the sash is not already factory primed, prime 
M With rast-inhibitive paint and allow it to dry 
thoroughly. 

SSTTINC GLASS IN WOOD 
AND METAL SASH 

Do not glaze or reglaze exterior sash when 
the temperature is 40 degrees F or lower unless 
absolutely necessary. Sash and door members 
must be thoroughly cleaned of dust with a brush 
or,, cloth dampened with turpentine or mineral 
spirits. Lay a continuous 1/6 -inch-thick bed of 
putty or corapottiuS in the jmtty run Cfig. 13*15). 
The glazed face can be reco^fUzed as the size 
on which the glass was cut. It the glass has a 
bowed surface, it should be set with the concave 
side in. Wire glass is set with the twist verticaL 
Press the glass firmly into^lace so that the bed 
■ putty will fill all irregularities. 

When glazii^ wood sash, insert two glazier's 
points per side for small lights ahd. about B 
inches apart on all sides .for large lights. When . 
glazing metal sash, use the M^e Q)l^ or metal 
glazing beads. 




Figure 13-15. -Setting glass with glazier's points and putty. 

the side facing the area to be protected. Wood 
sash putty shouM be painted as aoon as it has 
surfaee-hardeaed. Do not wait longer than 
2 aabnths after glazing. Metal sash, Type 
eiasuc compound, should be painted immedi* 
ately after a firm sisin forms on the sarfitfe. 
Depeiulia^ an weather c(^Uon8, the ttme for 
skinning oyer may be 2 to 10 digrs. Type % 
metal sash smtty, can usually be painted «4lhia 
2 weeks after placing. This pa^ sl»»sld m be 
painted before it has harden because early 
paintii^ may retard the set. 

Clean It^ glass on Ix^ sides after palsying. 
A cloth moistened with mii^ral spirits will re- 
mo^ putty stajns. Ammonia, acid solutions, or 
wat^r containii^cswstic soaps mustmjt be used. 
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i After the glass has been b^kfed, Uy a con- 
tinuous bead of putty against the perimeter of 
the glass -Cace putty run. Press the putty with a 
putty knife- or giazmg tool with sufacient pres- 
sure to ensure its complete »Siesl<m to the glass 
and sash. Finish with ML, smooth, accurately 
formed bevels witJ^ clean cut miters. Trim up 
the bed putty m the reverse ficte of the glass. 
When glazing or regiazing interior sash and 
transoms, «^jether fixed or movable, am! in- 
terior doers, uiie wood or metal glasing be»3s. 
Sxterior doors ami hinged transoms siunOd have 
glass^sem-ed is place wtlh ins^ wood or metal 
gla2ii% >eads be&ied in putty. When setting 
wire glass for security purposes, set wood or 
metal grazing beads, secured with screws, on 



Avium scrapers areus«d, csure $liou£it !}• t3»r* 
eiM^ ¥i avoid bretiisl^ Uie Mt tl^ 



Sfis i&xd cuttins ti^us cre^i^ a 8#riou5 

perscHtai {imtective eqt^mtntiiiiisl be prorated 
mi aiteq^&ate*9roeediira for the disj^e^ oi 
otmiisa and broken s{a^4>i9Uibllslied, 
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Belore my fimsh iloortr^ is laid the nmgh 
floor mMSt be Uioroughiy cleaned. AU pU3ter 
itroppings must be removed^ all protruding nail- 
heads driven flush. a^Kt ail irregularities iilaned 
(Sown cir otherwise smoot)^. The rou^ floor 
should !:hen ae carefully inspected for any loose 
boards or other imper^titons. 

WOOD-STRI? HNISH FLOOBING 

Most wood-strip finish flooring is SIDE- 
?4ATCKEO (toogue-and -grooved on the edges) p 
and some is EJ^D-MATCHED (tongue-and- 
grooved on the emls) as well. Softwxxt Hooring 
comes in face widths ranging from 2 1/4 to Sin, 
The most widely used standard psutern of hard- 
wood Uoonng has a face width .of 2 1/4 in. Most 
wood-st np flooring is recessed on the lower face 
as shoHH In figures 13-16 and 13-17. 

Woiyd subfliwrs are covered with t^ilding 
paper or with a layer of heavy felt before wood- 
rlrlp finish flooring is applied. If thespecillca- 
tions c^il far furring strips between the sub- 
floorin^ and the finish flooring* the strips are 
r ailed >n top o( the paper or fell. F*irring strips 
are laid at right angles to the line of the finish 
floorln^: they are usually spaced 12 or 16 in. O.C. 

Wood -strip aooring ii laid at right angles to 
the line of direction of the Joists under the 
largest room mi the £kK>r. The first strip laid 
(which is called the STARTER strip) is^laid 
parallel to and 5 9 in. away from the miter 
joist -^nd wall in the key room. This strip is 
placed 'J^th the side groove toward the wail, and 
face-nailed down with nails placed where they 
will be concealed by the SHOE MOLDI^SQ (mold- 
ing placed in the angle betH^n the baseboard 
aiut the floor) as shown in figure 13«1S. 

Subsequent strips are cut, fitted, ami laid 
ahead of the nailing^ abmit 6 or 8 courses (con-^ 
timi«us waU-^to-^wall strips) at a time. A 3«man 
rrew is convenient for wood«*$trip flooring, witi* 
one ma^i cutting,^ secmnl littirig, and the third 
nailing. The cutter cuts strips of rarrfom 
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Flgura 13-16.— Blind-nailing starter strip 
of wood linish flooring. 




• 45.510 
Figure 13-17. ^Toenailing wood- 
strip 0ooring. 



(various) lengths. The fUter lays out wail-to- 
wali strips, tailing care to sta^r end-Joints 
in as uniform a manner as possiWe. The nailer 
drives strips up hard against previously nailed 
strips, using a piece of scrap flooring for the 
purpose, and then nails the strii»i down. 

Courses which ipllow the starter course are 
toenailed c^wn as sIkjwri in figure 13-1 7. Nails 
should be driven in^ ^0%^^ and it is a good idea 
to chalk-mark the lines of the joists on the 
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building pap«r beibre the HooT'^layii^ is started. • 
For 2S/32-itt.-Uttcli Oooring use S^any cut 
noorlag nails; lor i/2-ia.-(&ick Hoortag ose 
6-peany wire casing naiis; for 3/8-iii. -thick 
flooring use 4 -peony wire easii^ nails. Drive 
each nail down to the poini where another biow 
or two might cause the haoinser to damage the 
».*d«e of the strip: then use a nail set to drive 
the nail the rest of the way home. Best rtaiUng 
procedure is to stand on the strip, with toes in 
•Un^ with the outer edge, and strike, the nail from 
a stooping posiUon which will bring the hammer 
head square against the nail. 

Sanding ' « ^ 

Power-operated sanding machines are the 
most satisfactory means of preparing wood 
floors tor finishing. The operator shouH wear 
an approved respirator or/dust mask whUe 
sandUig. .^rasive papepf commonly called 
s^paper. is made wtth'paper of fabric back- 
ing. Fo r machine use, a fabric-backed or fabric- 
r »inforc ki paper backing is recommended. The 
.mineral cutting agenc glued to the face of the 
p4per n-.ay be flint (Federal SpecificaUon P^P- 
U5), g;u-net (Federal Specification P-P-lgl, 
waterproof), or silicon carbide (Federal Speci* 
fication P-P-lOl, waterproof). Cutting surfaces 
are designated close coat (cutting grits covering 
the entire face) or open coat (grits covering 
atjout half the cutting surface). Opencoat paper 
is recommended lor sanding over materials, 
such as paint and varnish, that tend to clog 
spaces between the grits. Flint pSfwrs are made 
in at least 12 grades; 5/0 (very fine), 4/0, 3/0, 
2, 0. 6, 1/2, 1, 1 1/2, 2, 2 1/2. 3, 3 1/2 (very 
cnarse). Flint (sand) papers having glue binders 
must nof be stored ^ere they will be sttb|ect to 
oil, moisture, or 'extreme heat znd cold. Brittle 
paper can be softened by dampening the backing. 
Tie following taijle is a guide to sandpaper 
selection for floor furnishing. 



Grade Type 



3,1/2 Open 



Use 



Prelimiaary roughing off of 
stubborn varnish, shellac, 
floor oil, wax, and deep, 
penetrating ftliei^ com-' 

<pOBtldS. 

Not to be used for c«ttli^ inld 
wood surfaces. 



! 

^ade t Type 



1 



Use 



Open ] Used in place ol ito. 3 X/2 for 
surfaces ol less resistance; 
is preierred if it does the 
re<|uire<J workj 



2 1/2 • Open 



Close 



Prelimiimry roughing off of 
floor finishes such as shel- 

^ lac, wax, floor oils, aicotol 
stains, and lacquered sur- 
faces. 

Use as folk>wup paper for 
floors r^ghed off with No. 
3 1/2. 

Use in^ad of No. 2 and Kb. 
2 1/2 open coat where sur- 
face permits cutting without 
gumming. Closed coat should 
be ,u^. in preference to 
open coat whenever prac- 
ticable. 



11,2 Close , Use as a first paper on all new 

floors. 



Open Use ' as a followup for No. 2 
and No. 2 1/2 in all cases. 



Close 




Use ^e same as No, 
coat to provide a 
floor finish. 



1 open 
smooth 



lose ' Use afinal finish on most floor 
work. , 



1/2 



1/0 & Close , Use as a final finish on best 
2/0 ; hardwood floor work. 

3/0 & 1 Close I Use for finishing fine wood- 
•t/0 , work, such as furniture, aiai 

for rut^tf^ down paint and 
varnish finishes. 



In exc^itional cases, when old floor finishes 
cannot be removed by samiii^ or scrapir^ with 
an abrasive, highly volatile li^aids may be used. • 
These li<iuids. as wefr a* t)u»e used in floor 
finishing, ii^huie paint ai»! varnish rensover, - 
vam^,. Uquid {^im, ami el^Uac, «^ch have 
flashpoims as tow^s 40 degrees F. Finia lHy^ ■ 
should be done only ui»ier exf^ supervision. 
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* &ial wood Ooor ^^eaUng aj^ wiucutg them 

: :«^t|i^«a7nla^ that conforms ta Federal l^wei- 
.•ftcatiM TT-S-t76. "Spread or spray it aloag^the 
grain oi the woo«t After the seaier has dried 
iMoinpietei^, bulf the floor with a Ooor-poUshlng 
' mwhiit^t using No/ 1 steelwooi pads. U {K^rtions 
of the floor look lust^rless, dr^, or dead after 
the buffing. contir4ue.ieaUng and poUshlng until 
the floor surface has a uniform appearance. 
A|^iy two thin coats of water emulsion wax that 
conforms to FedexlU Specification P-W-155. 
Buff |he wax after eac n application has thoroughly . 
dried. ' . 

RS;SUUSNT FLOORING 



Navy construcuon, wood-strip flooring' 
l:as been largely- replaced by various xypes ot 
RESXLIENT Ooonng, most of which is applied 
in the lopn of 6 x'8-, 9 5^ 9-, or 12 % 12 -in. 
fitjuares called TILES. Hie types most fre- ' 
iiueatiy used are ASPHALT, VINYL, LINO- 
LEUM, CORK, and RUBBER.', 

Manufacturers recommejHl that wockI sub- ' 
floors have an uaderiaymenV for resilient Soor- 
ing, or that sheets of synthetic wood, such as 
pVr'wooa )r tenipered hardboani, be nailed over 
single subfloors. The subsurface must be care- 
fiUy cleaned, smoothed, and inspected, and any 
cracks wider than VB In. or hbies- larger than 
1 4 la. must be filled. The subsurface is then 
CDver^ with a felt backing, cemented dqwn with 
adhesiv ;. The tile Is then laid on the felt. 

Aspr.alt. and vinyl tile is set in an asphalt tile 
EMULSION. Unoleum co^k tile in linoleum 
cement, and rubber tile in '^ergroof rubber 
cement. The. manufacturer's in^ructions on 
prc^r methods of a^^lying adhesive and laying 
tile are provided and shmdd be Carefully fol- 
lowed. All floors subjected to excessive mois- 
ture should oe appUed with a waterproof adhesive. . 

ASPHALT AND VLV5fL TILES 

Asphalt tile 1$ aljlended composition of - 
phaltic ai!^/or resmous biinders, asbestos fiUsers, 
and inert fillers or pigments. It can be installed 
satisfactorily over concrete floors in direct 
cont^t with the ground withmit need to com- 
pletely waterproof the concrete slah. It l« ^et 
safe to walk on, ckurable, resistant to 
abrasion from loot tra£fic aiKi common abuses 



such ui scuffing and cigaretti^^rns. The tile 
is bw in maimenance cost. Tiles are available 
in sUe$ of -4 by 4 inches, 9 by 9 inches, and 
12 by 12 isch^Si, in thicimesses of 1/8 atsd 3/16 
inch. TUes 9 by 9 ii^hes are most commonly 
used in military construction. 

Vinyl tiles are ivailable in two tyj^s: vinyl 
a&beslos tile, Federal Specification* L-T-34S, 
aisi fl^iU)le vinyl; Federal Specification L-F- 
450. TUes ar^ available *in sizes of 6 by B 
inches, 9 by 9 inches, and 12 by 12 inches, ard 
in thiclsn^sses of 1/8 and 3/33 inch. Vinyl is 
also available in 54-ineh sheets. Vinyl iiie may 
be laid on a cdncreie floor in direct contact with 
the ground only if the slab is membrane - 
waterproofed. Vinyl lUes are durable and easy 
to keep clean. Vinyl plastic floorings have good 
resistance to abrasion, are impervious to water, 
aiKl are outstanding in resistance to grease, oils,, 
and alkalies. 

Asphalt ahd vinyl tiles should be laid accord- 
' ingtothe manufacturer's recommendations, with 
or without JUning felt as Suitable for the applica- 
tion. Beforethe tile is laid, the ^ floor area shbuid 
be squared and the best method of laying the tile 
determined, depemiing on the shape of the roons. 
location of fixed furnishings and e<{uipment. alid 
dcKjrways.^ Tile should always be laid trom the^ 
center of the room toward the wails so that 
border widths can be adjusted accordingly. Tiles 
should be stored for 24 hours before installation 
in a room heated to <d least 70 degrees. Cold 
tiles may cause condensation on the underside 
and break dow^i the cement bond. Cement should 
be spread at a uniform consistency ahead of the 
work and allowed to dry to a taclcy state before 
tile is laid in it. 

CERAAQC AND QUARRY FLOOR TILE 

Ceramic floor tile is glazed or unglazed, 
manufactured in small square, h^cagonal, rec- 
tangular, and circular shafts about 1/4 inch 
thick, aiKl of^en ^^.rranged in mosaic patterns. 
The i^eces are us ally factory -assembled (face 
side up) on ps^^r sheets in the. required pattern, 
laid on a mortar setting bed, pressed firmly on 
the mortar, ahd tamped true sloA even with the 
finished flUKjr line. Grout is then forced into the 
joints, filling them comfHe^y, and is finished 
flush atsd tev^l with the floor line. 

Quarrjl^ tile is tssuaU^ unglazed and manu- 
factured in square and rectangular shapes, 
ranging from 2 3/4 inches to 9 inches in width, 
from 2 3/4 inches to 12 inches in length, and of 
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varying tliicisness«s. TUes are laid iiwIividuaUy 
on a mortar setting bed' with joiats about 1/2 
iacii wtde. « 

in ibcatloaa such ^ galleys and food prepara- 
tion- areas, where the floor is directly escf^jsed 
to the effects ol eorrt^ion agents, use ^id* 
resistant joint matertaf'^o fill the joints. The 
acid-resistant mortars 'are proprietary products 
and snottld be mwed in accordance with the 
manuiacturer's recommemlations. They should 
be c'ornptised of powdered resin and licsuid resin 
cement and oe j-esistant to the effects ololis. 
fats, greases, organic and inorgrnic acids, salts, 
alkaiies. and mineral solvents. 



DOOIIS 

Inside door frames are constructed in several 
ways. The interior type is constructed like the 
outside type except that no casing is used on in- 
side d.aor frames. Singe bl6cks are nailed to 
the Inside wall "finish^ where the hinges are to 
be placed, to- provide a nailing surface for the 
hm^e I'^^h with the door. Both the outside an4 
inside dopr 'frames may oe modified to suit a 
climatic cor«iition. 



Dpm JAAffiS 

Door jambs (fig! 13-18) are the linings of the 
framing of door openings,. Casings and stops 
arc n.uled to the door j^bi and the ctoor is 
hung trom them. Inside Jambs are mad€$ of ^ 
3/4-inch stock and outside jambs c4 1 3/8-inch 
stock. The width of the stock wlU vary in ac^ 
cordance with the tbicki^ss of the walls.. £ckide ' 
iambs are built up with 3/8- by 1 3/8-inch stops . 
nailed to the jamb, while outside jambs areusu- 
aUy rabbet^ out to receive the ^oor. Jambs 
are made am! set in the followir^ manmr: 

Regardless of how carefully rough openings 
ire made, oe sure to plumb the jambs and level 
tht; heads, when jambs set. 

Hough openings are usually ma(^ 2 1/2 inches 
larger in width and height than the size of the 
doorao be hung. For example, a 2-foot 8-lnch 
by 6-foot 8-inch door would neted a rough open- 
ing of 2 feet 10 1/2 Inches by 8 feet 10 1/2 
inches. Thls-ej^jra ^ace allows lor the jambs, 
the wedgii^, and ^ clearamse space for" the 
door to swing.' 

• Lev^i the floor' across the opening to deter- 
nine a -y variation in floor heights at the point 
vhere he jambs rest on the floor. 
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Figiire 13-18,— Etoor jamb and door trim. 



Now cut the head jamb with both emJs square, 
having allowed width of the door plus the depth 
of both dadoes and a full 3/16 inch for door 

From the lower ecige of tbe dado, .measure a 
distance equal t9 tf^ height of the door plus the 
clearance wanted under iU Marie and cut ^are. 

Ckt the opposite jamb do the ^sme, oniy mate 
additions or subtractions £or the vari^on in the 
floor, if any. ' 

Now nki^ the Jambs and Jamb heads together 
with &«(«nny common nails through the ds^ |nlo. 
the head Jamb. 

Set the lambs into the opening and pia^re 
blocks undfer each Jamb on the subflaor jusi ajsT 
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thick as the finlsh floorwiUbe. Thi« is to allow 
the finish floor to go umier. s - 

> Pkm^ the jamhs level the Jaasb h99d, 
* We^ the -sides wtth.^sii^ies between the 
jambs 9xtA the studs, to align, and tlteii tudi se- 
cureljr in place. . 
VUBB care mt to w^ige the jamb ;u»»renly. 

, Ose a straightedge S or 6 feet long inside the 
jambs to help prevent vuwven wedging. 

* Check jarobs and head earehiUy, because 
jambs placed out ol plxjmb wiU have a teodeiKjy 
to swli^ the door op&n or shut, depei^iir^ on the 
direction in which t.he jacnO is of plumb. 

DOOR TRIM ^' ' i 

Door trtrn material Is nailed onto the jambs 
tc provide a finish tjetween the' jambs and the 
plastered wail . It i5 frequently called "casing" 
(fig. 13^18). Sizes vary from 1/2 to 8/4 inches 
in thickness, and tT i,i\ 2 1/2 to 6 Inches in 
width. 'Most trim* has; concave back, to fit over 
uneven plaster. In mitered work, care must be 
taken to mske aU joints clean, square, neat, and 
well fitted. ' (If the trim is to, be mitered at the 
top corners, a miter ts<», miter square, hammer 
nail set and block plane will bd needed.) Dopr 
ooenix)S& are cased up In the following maimer: 

Leavo a margin of 1/4-thcn from the edge of 
ti e Jamn to the casing ail around. 

Cut ^ne of the side casings square and even 
zx t,he b vtcm, with tfce bottom of the jamb. 

Cut JxQ; top or n!iitered eml next, aUowJUg 
I 4-ihcJ extra length for the margin at the top. 

NaiJ the casmg onto the jamb* ami even with 
N il.e 1/4-inch .iiargm ll^t, starting at the top and 
woridne: toward the bottom. 

Use 4 -penny finish niils along the jamb side , 
a^id 6-penny or 8 -penny case nails along the 
Oiter ec^e of the casings. . . 

The naiis along the opter edge need to 
b<» long encHigh to go thrt^gh the casing and 
plaster^and into the studs. 

Set aU nailheads about 1/8 inch below the 
surface of the wood with a naU set. 

Now apply the casing for the^ot^r side and 
then the head casing. ^- 

HTTIN' i A POOR 

If a number . of doors are to be fitted and hung, 
a DOOfl JACK like the one shown in figure 13-19 
.SQOuld f ,e constructed, to hold doors upright for 
the planing of edges ai«* the installation of HARD- 
WARE vhinges, tocks, knoAs, and other metal 
fittings m a door or wiwiQw). - 



NOTE: Tim «lge Si the can be beveled 
to previH^ t^adliig ahd to .give a t^iter fU. 
Hie &rst in attl^a^^r |s to deter- 

'StU^aad whttfe tl» lotirWile, awl to mark bo^ 
the sOiea asfk tte etorespoiKtog jambs pcc^trd* 
ingly. H&A^ care&Oly measure the hiei^^f ti»e , 

the wtdtlitof^tte ^eniag AT K)Ta Tl iip 
BCmXM, 0iB ani^^d qp^dng si»m2d i.^ >er« 
fectiy reetangnlar; but IT MAY NOT BE. Your 
j(^ mw is to fit the door accurs^y to the open- 
ing, regardless of the shape ot the s^ning. 

A welX-aded door, when hung, should con- 
form to the shape of the f&dfhed o|»ning, less 
' a clearance allowance of ^/U in. at the sides 
and on tcm. For an interior door withtmt sill 
or thresiKJld there should be a bottom cleaiiance 
abov'B the finished floor of from 3/8 to 1/2 in. 
This cleara^e is required to -ensure that the 
door will swing clear of car^ting; if the car- 
petii^ is to be extra-thick, the bottom clearance 
will have to be greyer than 1/2 in. For a door 
with a siU and no threshold, the tiottom clear- 
ance should bp 1/16 in. above the sill. For a 
door with a threshold, • the bottom clearance 
should be l/t6 above the threshold. The siU 
and threshold, if any, should be set in place 
before the door is hung. 

•^ay off the measured dimensions of the 
finished opening, less allowances, on the door. 
Check the door jambs for trueness, and.if you 
find any irregularities, transfer them to the 
door lines. Place the ck5or in the jack and plane 
the edges to the lines, setting the door in the 
opening fr^entiy to check the fit; 
/• 

•HANCHNG A DOOR 

You will be dealing m^niy with doors 
equipped with SIDE hinges (hinges locaied on 
the edges of one stile or the other). There are 
various types of side hinges, but yours^wiU be 
mosUy LO(^-PIN BUTT MOKTJSE hinges like 
the one shown in figure 13-20. A loose-pis butt 

-h^ge* consists of two rectangular LEAVES, 
^ted on a PIN which is called a.LOOSE PIN 
because it can be removed by 'Simple extrac- 
tion. The hinge is caUed a UmTfSE hinge be- 
cause the, leaves are MORHSSD into gaihs cut 
in the hinge stile ot the door aal the hinge jamb 
of the door Irame. 
1^ The first step in hanging a door is to lay out 
the locations of the hinges on the hinge stile and 

/the hinge jamb. .Set the door in the frame, awl 



2^5 ^ - 



2X4 
BLOCiC 



.Figure 13-il9.-Door jacK. 
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Figure 13-20.— Loott-f^' butt 
mortise hii^ge. ' » 
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force the hinge atUe againet the hit^e Jaaib srtth 
titf wedgf 1a«rked A in figure 13-21. Tlien>- 
«*rt a 4' ^na^ flnieh nail betwe^ the top 



and the head jamb, and force the t<^ rail up 
against the naU with the wedge marked 3 in the 
figure. Since a 4-penny finish natlMas a diam- 
eter of l/i6 in. (which is the standard tgp 
Clearance for a door)^ the «toor is sow 'at the 
correct height. / 

* Exte>ior doors usually ha^ 3 hinges, interior 
doors, as a rule, only 2. The vertical distance 
between the top of. the door aiui the top of the 
top hinge, aixl between the top of the finish fi«^r 
ai«t the Imtlom of the bottom hiz^, may be 
specified. If ^not, the distances c^momarily 
used are those siKjwn in figure 13-21. The 
,' middle hinge, if there^is one, is usually located 
midway between the other two. 

The Size of a loose-pin butt mortise hinge is 
designated by the length (height) ami by the com- 
bined wic^ of the leaves in In^s (height is 
always given firs^). The width varies with m 
.requirements of setback, clearance, dtoor thick- 
ness, etc., and is calculated indlvichially tor each 
doof. .I^»rs 1 1/8 to 1 3/8 in. thick and up to, 
32-ih. wide take a 3 1/2-in. hinge. Doors 1 l/p^ 
to 1 3/8 in. thick and from 32 to 37-in. wide .fnim 
a 4-ln. hinge. Doors more than 1 3/8 in. faot 

•mrf^nore thaaf 1 7/8 in. ^aiick and up to 32-ia. 
wi^ take a 4 1/2 in. hin^; if more than 32 J^tt 

^of more than 37-in. wide they tate a 5-ln. / 
hinge; If from 37 to 43-in.wlde they take a 5,-in. 
EX'^RA HEAVY hinge. Doors thicker than 1 7/8 
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Figure H-3-21.-Layiitg out hinge 
• locations on a ctoor. 



J *■ 

ta/aml upip 43 -in. wide take. a5-in. extra heavy 
hii^. D<^rs thlc^r th^ 1 7/8 in. and' wider 
than 43 -in. take a 6 -in. extra heavy hinge. 

Place th^ dcxsr in the door Jack and lay off 
the outlines of the gains on^he edge.ol the hinge 
stile, using a hxnge ieaj 'a& a marker. The 
STILE HINGE SETBACK (shown in fig. 13-20>^ 
'should oe not. less than l/8-in. and is usually 
njade,aijbttt 1/4-in. Lay out gains of exacUy the 
same size'cMJ the hinge jamb, and tJ»n chisel 
out the gains to a depth exactly e^iual to the. 
thickness of^a leaf.. 

Separate tl^ leavets m the hinges by extract- 
ing the loose pins/ami screw the leaves into the 
^ains. taking care to ensure that tBe loo^ pin 
will be up when the <toor is hung in place. Hang 
the door in place, insert tiMi ioose pins, and 
check the, clearances at ti» side fambs. U the 
clearance' aloi^ the Wnge Janib is too large 
(more than 1/16-in-) and that along the lock 

• jawb too smailMiesa than I/IS), remove the 
door/remove the hlngie leaves from the gains, 
and sUghUy deepen the gains. II the clearance 

* along the' hinge jamb U too small and that along 



U» teck ian* too large, the gains are too deep, 
tills can beeorreeted by s h immi ng up ti^ leaves 
with ^xlps d! earaK)ac<d placed lb the gains. 
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ACYX5NDBR LOCK 



Ti» parts ol aa ordinary cyl^wier LOCK lor 
a door are stown in figure 13-22. The proce-r 
dor4 id^iastalUag a lock of .this typ^ is. as 

toUowsr * V 

<^en U» door^ to a convenient vporktig posi* 
tion and ci^ek it in place with we<^s lu^r the 
bottom near tl««»ter edge, " - » . 

* Measure up 36 in. from the floor (the usual 
taiob height), am! sqdare a line across the face 
*and ec^ <5 tlw lock sUle. • ^ ^ 
, .Use tte template that is usually as^pllAi 
> wUh cyiimler lock; place the t^late on th^ 
face, of tl» <toor {six proper height aiid alignment 
with layswt Unes) and mark ^ cei«ers of holes ^ 
to be drUlfd. (See fi^ 13-230 

Drill the holes thrcmdb the faco^of the door 
tl^ the one througlvihe e*%e to "receive the 
latch bolt. It should*b«(slightly deeper than the 
. length of tim bolt. 

Cut a gain for the ^jch-bolt mounting plate, 
and Install the latch unit. 

• Install interior and exterior knobs*. 

ifind the iKJsition of the strike plate and in- 
stall it in the jamb. 
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Figure l|-22.-Parts of a cylinder lock.^ 



INTERIOR 



; ^ The casing around the ddbrs and windows, 
th'e baseboard with its basf mold and shoe mold, 
the pictore moid, chair rail, cornice m6ld, aiaJ 
panel mold are the various trina members used 
in finishing the interior of % builc 

VarUms types of wood can be us^ for interior 
trim, such as birch- oak, mahc^y, 'walnut, 
white and yeltow ^e, ami other available woocte. 
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CAUTION ! 



XATE ALL Ha.£S CO«?ECTk¥^. ORIt,L ALU HOLES STRAK»<T 
HALF WAY FROM EACH Sfflg OF OOOR. 
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Figure 13-23. -One type of template. 



A close -grain wood shovild be used when the 
trim is to be painted. However harder woods 
free from pitch will provide a better paint sur- 
face. 
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BASEBOARDS 

A trim member callld a BASEBOARD is usa- 
aUy iaF called on the line afaJi^ whieh the walls 
join the floors. Baseboard is nailed to the 
st;Kls wnh two e-pemiy finish mils at each stud 
crossing. The first step in installing bastard, 
therefore, is to toeate ail. the st«ds in the wall 
*«d mau k the locations on the floor with light 
l>epcil mirksr, ' ■ 

^Base* oardismicer-Moined at outside comers 
aj d butt joined at ina^corners. Where base- 
boards cannot be miter*|oiised or bittt-|<^Md at 
comers, they stujuld be ea^edr SiiHselhe wails 
at comer baseboard loea£l^ may be per- 
fecUy vertical, ihside ami (nstside comers 
should be foined as follows: 

v. .' 
Td b;<6i-|oin a piece <rf baseboard to another* 
0eee alre^tiy lis plae< at as inside $:orser, set 
tht pitceto be joined ia positltm on the floor, 
bring th« end against or near the fice of the' 
ot ler pit .e, and take off the liiw of the face with 
a Jcril as shawn in ii^Q 13 "24. Use Che 




Figure 13-2C-Sttt$-joining baMoaM 
at an inside corner. ' 

» . • 

same procedure w^ butting^^ of baseboard 
against ^e si^ casings sff®^ 

For miter-joining at an outsi4s ''orner, pro- 
• as shown in figure 13-25. First twv a 
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F;^re 13-25;— Miter -joiiiing baseboard ~ , 
4; an outride corner. 

MAH^R PIECE of base'bql^i across the . wail 
corner, a4 sfto^n in the le£t-tmcd view ami mark 
the. fipor' sOdR^ tne eilge of tf^e piece. Then set 
the piece io'ae mlterfed in -place, arol marH the 
point ^'nere the .wail corner intersects* the to|j 
edge .ana 'the. point where the x^k on the iioor 
intersects the bottom edge^ Lay 45 degree lines - 
across Che edge' from th«se polntA (for a 90- 
Uegree corti^r), connect thfse liae^V^th a- line 
a.crogs '^-.e face, and mUex to the lines as in- 
'r'icatt-d. . ■ . . ' 

^ " The line along wnich th3 baseboard join's the 
floor is usually covered by ? sirtp of quarter - 
^Q'^ti wciain^ caUed aSHOg molding. "The shoe 
.T.oidmt; 3«iouid oe^aiied to the floor, as ^shown 
in fic-ii-e 13-16. anS not to ihe baseboard, If'U 
iS;joaued to 'the baseboard and' the floor "should- 




ha^mt to s^e, ft Sfmee "wiU apf^ar betmen 
tto bo^fm of ti» ,siK>e moldifig the floor 

Hii vti^fS^ss of »^^i»>afds ai^ some- 
tim^ ^Iflunol vStfa a ^ri^ of molding called a > 
BASE CAP 

* Ti»KC*roBE MOLDlsusuaUy placed agmnst 
the waU near the ceili^; however, a$ times 70a 
may prefer to loiier it to 12 or IS inches tel^w 
the exiling. CC^tSUCE- MQU> is usuaUy a large 
cove tnold fitted and nailed a^dnst txjth the wall 
and ceiling. The cornice mold of a room is 
sonaemmes ornamei^ai ami made up of several 
aWmbVrs. The^KAIR RAIL msy be placed at 
various heights 00 the ,waU, usflaily ;aroimd 4S 
inches' up irom'.tlie Uoor.* chair, rail can.be 
used to fasten fiattures.; The PANEL MOLD is 
used to divide wall spaces into panels; this 
mold may be used horizontalorvertital. SHSLF 
CLEATS make. rentov^<of shelves easier ami 
they axe veyy convenient for .closets. 

CASINGS and STOPS for doors' and windtows 
as weU as StOOLS and AFROIIS, usually c6me 
in potogh lengths. When this bapperSs, it is , a 
good plantoafesort, selfect»and place the various 
members aC each opening. Wiea they come in 
racdofh l^sg^s, cut them to th^^ougn lengths, 
and then assort themV M^st .base members and 
^other moldings come in rar^om leng!;hs. Re- 
member that the longest pieces should Joe re- 
' served for £he longest distances jto be trimmed 
to avcad unsightly patciuhg ahd pi6cing oi trim. 




